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KENNETH EUGENE ANDERSON 


o one of America’s best known and 
highly respected educators, Dean Ken- 
neth Eugene Anderson of the School of 
Education, University of Kansas, Law- 


rence, Kansas, goes the Twenty-First 
Science Education Recognition Award. 


Not only is Dean Anderson one of 


the most distinguished men in _ science 
research but his fame ex- 
tends into the 
cation leadership. He is rapidly earn- 
ing, if he has not already attained, the 
distinction of being one of America’s most 


education 


whole realm of edu- 


noted school administrators and college 
deans. Only recently Dean Anderson re- 
ceived the high honor of being selected as 
the first chairman of the Board of Directors 
of the newly formed national Council for 
Research in Education. This Council 
presently consists of twenty participating 
national societies. The potentialities of 
this newly formed Council for vitally af- 
fecting the whole research program in ed- 
ucation, and in turn classroom practices, 
the curriculum, and administrative pro- 
cedures, is very great. It is significant and 
a distinct honor that a leader in research in 
science education should be selected as the 
leader of a group to pioneer this enterprise. 
Indirectly the National Association for Re- 
search in Science Teaching shares and takes 
great pride in this honor bestowed upon 
one of its best beloved leaders. 

Dean Anderson was born March 2, 
1910, in Minneapolis, Minnesota, of 
Swedish parents who came to this country 
in 1890 and settled in Minneapolis, Minne- 
sota. His father, Peter W. Anderson, is 
deceased and the mother Alma A. Ander- 
son resides with the Andersons in Law- 
rence, Kansas. A brother Dr. Norman W. 


Anderson is a Colonel in the Medical 
Corps. 

Dean Anderson married Dorothy W. 
Smith of Chisholm, Minnesota, August 
1, 1934. 


students at the University of 


They have two sons who are 
Kansas. 
Peter Alden Anderson, 22, is majoring in 
interior design in the School of Fine Arts 
and Philip Norman Anderson, 18, is major- 
ing in electrical engineering in the School 
of Engineering. 

The Andersons are members of the 
Plymouth Congregational Church of Law- 
rence, Kansas. 

Dr. Anderson attended the Lyndale 
Grade School in Minneapolis, Minnesota, 
and graduated from the Central High 
School in January, 1928. Entering the 
Minnesota in 1928, Dr. 
Anderson earned the B.S. degree in 1932, 
the M.A. degree in 1934, and the Ph.D. 
degree in 1949. His master’s thesis is en- 
titled An Analysis of Periodicals for Cur- 
riculum Purposes In Science and _ his 


University of 


doctoral dissertation is entitled The Rela- 
tive Achievements of the Objectives of 
Secondary School Science in a Repre- 
sentative Sampling of Fifty-six Minnesota 
High Schools. 


Teaching experience includes: 


1. High School Principal, Science, Basketball 
Coach, Lake Bronson, Minnesota, 1934-36. 

2. High School Principal, Science, Assistant 
Coach, New Prague, Minnesota, 1936-38. 

3. Junior-Senior High School Principal, 
Science, Hockey Coach, Tracy, Minnesota, 
1938-42. 

4. Superintendent of Schools, Science, Coach, 


Askov, Minnesota, 1942-44. 
5. Head of Science Department, Football and 
Basketball Coach, University High School, 
University of Minnesota, 1944-45. 
. Assistant Director, University High School, 
1945-46. 
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. Director, University High School, 1946-47. 
. Principal of the Campus High School, 
Iowa State Teachers College, Cedar Falls, 
Iowa, 1947-48. 

9. Assistant Education, Univer- 
sity of Kansas. Lawrence, Kansas, 1948-50. 


~ 


Professor of 


10 Associate Professor of Education and Di- 
rector of the Bureau of Educational Re- 
search and Service, University of Kansas, 
1950-52. 

11. Dean of the School of Education and Pro- 


fessor of Education, University of Kansas 
since 1952. 
Membership in organizations includes 


National Association for Research in 
Science Teaching, American Association 
for the Advancement of Science, National 
Society for the Study of Education, Amer- 
ican Educational Research Association, 
American Psychological Association, Na- 
tional Science Teachers Association, Amer- 
ican Statistical Association, Kansas Educa- 
tion Association, Phi Delta Kappa, Sigma 


Ki. National 


Kansas Psychological Association, Kansas 


Education Association, 
Education, Kansas 
North Central As- 


sociation of Secondary Schools and Col- 


Advisory Council on 
State Committee of 
leges, National Council for Measurements 
Used in Education. 

Fellow in the 


Dean Anderson is a 


Association for the Advance- 
ment of and is listed in Who’s 
Who in America, Who’s Who in the Mid- 
west, Who's Who in American Education, 


and American Men in Science. 


American 


Science 


Dean Anderson has been very active in 
educational 
In the 


for Research in Science Teaching he served 


numerous organizations and 


committees. National Association 


on the Secondary Committee for several 


years; on its Executive Committee (1953 
1956); as Vice-President, 1954, and as 
President, 1955. He is immediate past 


(1959-60) and Vice-President 
(1958-59), of the American 


Research Association. 


president 
Educational 
For the past eight 
years Dean Anderson has been a member 
of the North Central 
Committee. He is director of the Kansas 


Kansas Association 


Institute for Research in Education of Ex- 
ceptional Children. 


EDUCATION 


[Vor. 44, No. 3 


This (1960) 


serving on the selection panel organized 


year Dean Anderson is 
by the American Association for the Ad- 


vancement of Science to award several 


hundred Science Education summer fel- 
lowships to secondary teachers of science 
and mathematics. These are outside the 
better known NSF summer institute pro- 
grams. Dean Anderson is presently Re- 
Project Talent. 
1960 Chairman of the Na- 


tional Science Teachers Association Elec- 


gional Coordinator for 


He was the 
tions Committee. He is, and has been, 
for several years consultant to Veterans’ 
Administration in Counseling Psychology. 
He was Education Chairman of the Kaw 
Valley Heart Association, 1958—59. 

In May 1959 Dean Anderson was ap- 
pointed chairman of a committee to pre- 
“Research on the 

Student.” = This 
program was financed by a grant from the 


handbook on 
Talented 


pare a 
Academically 


Carnegie Foundation. 


Dean Anderson was a_ Departmental 
Editor for School Science Mathe- 
matics, 1947-52. He served as Editor of 
the University of Kansas Bulletin of Edu- 


cation from 1950-52, 


and 


and as its Executive 
He has also served as 
Editor of Studies in 


1952. Anderson 


Editor since 1952. 
Executive Kansas 


Education since Dean 
also served as Consultant for the Research 
and Testing programs of the Bureau of 
Indian Affairs for several years. 

Only some of his publications are listed 
below but they are typical of his writing 


and research efforts. 


I. Books and Tests. 


Anderson Chemistry Test, Form A and B 


Yonkers-on-the-Hudson, New York: World 
Book Company, 1950. 

(with E. Gordon Collister and Carl E 
Ladd). The Educational Achievement of 


Indian Children. Bureau of 
Department of Interior. 


Indian Affairs, 
Lawrence, Kansas: 


Haskel Institute Print Shop, 1953. 116 
pages. 
(with L. Madison Coombs, Ralph E. Kron, 


and E. Gordon Collister). The Indian Child 
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Goes to School: 
Differences. Bureau of 


A Study of Inierracial 
Indian Affairs, 


U. S. Department of Interior, 1957. 249 
pages. 
(with Herbert A. Smith). Topics in Sta- 


tistics for Students in Education. Danville, 
Illinois: Interstate Printers and Publishers, 
Inc. 1959. 145 pages. 


(with Herbert A. Smith and Oscar M. 
Haugh). Thesis Handbook. Danville, 
Illinois: Interstate Printers and Publishers, 


Inc. 1959. 44 pages. 


Laboratory Techniques and Apparatus Test 
for High School Chemistry.* 


Articles. 

“Adam to Atom,” School Science and 
Mathematics, 48:340, 1948. 

“Measurement in Science,” School Science 
and Mathematics, 48:429-432, 1948. 


“Preparing Elementary Pupils for the Era 
of Atomic Energy,” Bulletin, State of 
Iowa, 1950. Pages 63-64. 


“Nature and Techniques of Individual 
Analysis,” Guideposts (Publication of the 
State Board for Vocational Guidance in 
Kansas), 2:5—11, 1952. 


Through 
Education, 


Teaching 
Science 


“Improving Science 
Realistic Research,” 
37 :55-61, 1953. 


(with Gordon M. A. Mork). “Evaluating 
Science Teaching. Thirty-Second Yearbook 
Number: Science for Today’s Children,” 
Bulletin of the Department of Elementary 
School Principals, National Education As- 
sociation, 33 :139-145, 1953. 


“General Considerations: A Frame of Ref- 
erence for Research.” Published in the 
Second Book of Proceedings of the As- 
sociation for Music Therapy: Music Ther- 
apy, 1952. Lawrence, Kansas: Allen Press, 
1953. Pages 215-220. 


(with Raoul R. Haas). “Fundamentals for 
Children in Our Times,” Kansas Studies 
In Education, 5 :1-6, 1954. 


(with Gordon E. Collister). “A Method 
of Reporting Test Results,” University of 
Kansas Bulletin of Education, 8 :45-57, 1954. 


“Statistical Approach to Problems in Science 
Education,” Science Education, 38 :333-365, 


1954. 


(with Herbert A. Smith, Nathan S. Wash- 
ton, and George W. Haupt). Second An- 
nual Review in Science Education,” Science 
Education, 38:390-397, 1954. 


1960 by Kenneth E. Anderson, 


Dean, School of Education, University of Kansas. 
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(with Herbert A. Smith). Chapter 3, 
“Preservice and Inservice Education of 
Elementary and Secondary School Teachers, 
“Review of Educational Research, 25:213- 
226, 1955. 


System.” 
Education, 


Educational 
Sche rt | of 


“Financing Our 
Lawrence, 
1955. 65 pages. 


Kansas: 


‘A Look Ahead in Science Teaching,” 
Science Education, 40:379-381, 1956. 
High School English: Why Not Four 
Years?” University of Kansas Bulletin of 
Education, 10:40-48, 1956. 


Higher 
Junior 


Trends in 
Proceedtngs 
Lawrence, 
1958. 


“Enrollment and Cost 
Education in Kansas.” 
College Workshop. 
School of Education, 


Kansas : 
Pages 119-126. 


“Evaluation in Rehabilitation.” Published 
in University of Kansas Lectures for Re- 
habilitation Workshop on Counseling Pro- 
cedures, January 27-31, 1958. 

“Orientation for Rehabilitation Research.” 
Published in University of Kansas Lectures 
for Rehabilitation Workshop on Counseling 
Procedures, January 27-31, 1958 


“Foreign Language Study in the Schools: A 
Statement,” Bulletin of the Kansas Modern 


Foreign Language Association, 23:14-15, 


1958. 
(with Oscar M. Haugh). “The Language 
Arts Concentration: A New Program,” 


University of Kansas Bulletin of Education, 
12 (May, 1958), 125-128 

“Teacher Education at the University of 
The Education of Teachers: Cw 
riculum Programs (National Commission on 
Teacher Education and Standards, Wash 
ington), 1959. Pages 174-179 


Kansas,” 


“The Role of the University in Developing 
Programs for the Superior Student in the 
Public Schools,” The Journal of College 
Student Personnel, 1:23-25, 1959 
(with Herbert A. Smith). 
tion of the 1960 Edition of the Encyclopedia 
of Educational 


“Science Sec- 


Research.” 16 pages 


Studies. 


“A Method of Teaching Formula Writing 
and Structural Diagramming in High School 
Chemistry,” School Science and Mathe 
matics, 47:46-47; 188-190, 269-271, 1947. 


“Summary of the Relative Achievements of 
the Objectives of Secondary School Science 
in a Representative Sampling of 
Minnesota Schools,” 
33 :323-329, 1949. 


Fifty-six 


Science Education, 


“The Relationship between Teacher Load 
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and Student Achievement,” School Science 
and Mathematics, 50 :468-470, 1950. 


“A Frontal Attack on the Basic Problem in 
Evaluation: The Achievement of Objectives 
of Instruction in Specific Areas,” Journal 
of Experimental Education, 18:163-174, 
1950. 


(with Fred S. Montgomery and Robert W. 
Ridgway). “A Pilot Study of Various 
Methods of Teaching Biology,” Science Ed- 
ucation, 35 :295-298, 1951. 


(with Carl E. Ladd and Herbert A. Smith). 
“A Study of 2500 Kansas High School 
Graduates,” Kansas Studies in Education, 
Vol. 4, No. 3. 45 pages. 


(with Fred S. Montgomery and Henry P. 
Smith). “A Comparison of Three Methods 
of Teaching Spelling,” University of Kansas 
Bulletin of Education, 5:8-13, 1951. 


“Achievement of Twins in Science,” Journal 
of Experimental Education, 19:261-266, 
1951. 


(with Alvin D. Ward and Edwin R. Elbel). 
“Comparison of Bodily Measurements of 
Entering University Students,’ University 
of Kansas Bulletin of Education, 8:7-11, 
1953. 


(with Herbert A. Smith). “Inheritance as 
a Factor Influencing Achievement in Science 
and Other Academic Areas,” Science Ed- 
ucation, 38:406-409, 1954. 


“Higher Education in Kansas, 1900-1970,” 
General Research Project 235, University 
of Kansas, 1954. 36 pages. 


(with Robert T. Gray and Einar V. Kull- 
stedt). Tables for Transmutation of Orders 
of Merit into Units of Amount or Scores,” 
Journal of Experimental Education, 22 
(March, 1954), 247-255. 


(with Fred S. Montgomery, Herbert A. 
Smith, and Dorothy S. Anderson). Toward 
a More Effective Use of Sound Motion 
Pictures in High School Biology,” Science 
Education, 40:43-54, 1956. 


“A Study of the Variability of Achievement 
of Exceptional High School and College 
Students,” University of Kansas Bulletin of 
Education, 12:15-24, 1957. 


{with Herbert A. Smith). “An Inquiry 
into Some possible Learning Differentials 
as a Result of the Use of Sound Motion 
Pictures in High School Biology,” Science 
Education, 42 :34—-37, 1958. 

(with E. L. Barnhart). “Table for Trans- 
mutation of Orders of Merit into Normal 
Equivalents,” Journal of Experimental Ed- 
ucation, 27 :177-186, 1959. 
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“Forecasting University of Kansas Enroll 
ments.” Lawrence, Kansas: School of Edu- 
cation, 1959. 8 pages. 


(with Fred S. Montgomery). “An Evalua- 
tion of the Introductory Physics Course on 
Film,” Science Education, 43 :386-394, 1959, 


’. Studies with Students. 


(with Egon G. Guba). “A Statistical 
Analysis of Some Factors Involved in the 
Preparation of High School General Sci- 
ence Teachers,” School Science and Math- 
ematics, 50 :735-740, 1950. 


(with Florence Totten). “Results of an 
Eight-Week Typing Course Compared with 
Those of a One-Year Course,” University 
of Kansas Bulletin of Education, 5 :20-28, 
1951. 


(with Dale Isaacs). “A Comparison of 
High School Drop-Outs and  Stay-Ins,” 
University of Kansas Bulletin of Education, 
6 :51-52, 1952. 


(with Lyle J. Dixon). “A Study of the 
Double Track Program in Mathematics in 
the Secondary Schools of Kansas,” School 
Science and Mathematics, 52 :637-640, 1952. 


(with Norris G. Burke). “A Comparative 
Study of 1939 and 1950 Achievement Test 
Results in the Hawthorne Elementary School 
in Ottawa, Kansas,” Journal of Educational 
Research, 47 :19-33, 1953. 


(with Irving Gordon Gaston). “The Effect 
of the Size of High Schools on Achievement 
Scores of the Number One Students,” 
University of Kansas Bulletin of Education, 
9 :16-19, 1954. 


(with Dale M. Yocum). “A Study of Ex- 
ceptional Students Who Entered the Uni- 
versity of Kansas in the Fall of 1954,” 
Kansas Studies in Education, 8 (November, 
1957). 40 pages. 


(with Tate C. Page and Herbert A. Smith) 
“A Study of the Variability of Exceptional 
High School Seniors in Science and Other 
Academic Areas,” Science Education, 42 :42- 
59, 1958. 


(with Milo H. Stucky). “A Study of the 
Relationship Between Entrance Test Scores 
and Grade-Point Averages and Length of 
Stay in College,” The 16th Yearbook of the 
National Council for Measurements Used 
it Education, 1959. Pages 164-170. 


(with Marjorie Ruth Porter). “A study of 
the Relationship of Specified Abilities in 
Chemistry to Each Other and to Intelli- 
gence,” Science Education, 43:12-19, 1959. 
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KENNETH 


(with A. W. Dirks). “A Study of Ques- 
tionnaire Responses from Kansas High 
School Participants and Non Participants 
in the National Merit Scholarship Testing 
Program,” Kansas Studies in Education, 
Vol. 10 (April, 1960). ‘28 pages. 


At the University of Kansas, Dean 
Anderson has continually encouraged 
sound scholarship and research in the 
pre-graduate program in Education. Dur- 
ing this time he has advised many doctoral 
candidates, taught Methods of Educational 
Research and two courses in Advanced 
Statistics. The undergraduate enrollment 
has doubled (426-875) since he became 
Dean. He stresses strong academic prepa- 
ration for teachers and sound “educational 
know-how.” 

Dean Anderson readily admits that the 
school systems in Kansas and the rest of 
the nation are far from perfect. On the 
other hand, he points out that continual 
negative and adverse criticism can only 
undermine the morale of the teaching pro- 
fession and of the students, and eventually 
will do great harm to the U. S. system. 
“Positive cooperative action can result in 
better schools, and it is high time that the 
adverse critics join hands with the edu- 
cation profession to strengthen the public 
school programs for not only the gifted, 
but for all children,” says Dean Anderson. 
Additional statements of Dean Anderson’s 
philosophy of education follow: 

We believe that it is not a question of 
academic preparation versus professional 
training in education, but that a fusion and 
strengthening of method and content is in 
order in all academic areas. The concept 
of quality or excellence in American edu- 
cation at all levels is one that enables the 
individual to attain the maximum degree 
of competence that his abilities permit. We 
must modernize the training of teachers 
in our colleges and universities in order 
to equip them academically and_profes- 
sionally to present what they teach in an 


effective and challenging way. 


EUGENE ANDERSON 
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Dean Anderson’s article “Implementing 
Research into Action” in this issue of 
Science Education is one of the best of 
his many fine articles. It stresses the need 
of applying research in education to the 
practical problems of classroom teaching 
and the curriculum. 

In a brief sketch on Dean Anderson 
appearing in the April 1955 issue of Sci- 
ence Education when he was the twenty- 
second President of the National Associa- 
tion for Research in Science Teaching, we 
said: 

For many years Dean Anderson has been one 
of the most active leaders in science education 
research and presently is probably the most 
active. His research studies and the many he 
directs are noted for their objectivity as tested 
by the latest and most rigid statistical techniques 
Probably no member of N.A.R.S.T. better typifies 
Research in the National Association for Re 
search in Science Teaching than does its present 
President. 

The five years since the above referred 
to write-up have more than justified this 
initial appraisal. In this first decade of 
the last half of the Twentieth Century, 
Dean Anderson has earned a place as the 
most distinguished leader in the area of 
research in science education. One can 
say this distinguished leadership applies 
almost equally well to the entire area of 
educational research. Some _ supporting 
evidence has been compiled above. At 
least in the field of research education only 
one other person presently would seem to 
offer serious challenge to Dean Anderson's 
first place ranking. As of 1960, it seems 
most probable that when the contributions 
of all leaders in the area of science educa- 
tion have been evaluated, the contributions 
of Dean Anderson will rank him first 
among all leaders in science education re- 
search in the third quarter of the Twentieth 
Century. Outstanding as have been his 
contributions in the past, it is most prob- 
able his future contributions will be of even 
greater significance not only in the area of 
science but in other educational areas as 


well. 
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Professional loyalty, a devotion to truth 
as revealed through research, and an in- 
tense desire to raise higher the educational 
accomplishments at all levels, well charac- 
terize Dean Anderson. With Browning 
he believes : 

“So absolutely good is truth, truth never hurts 
the teller.” 


nor education! Know the truth and the 
truth shall make you free. 

Dean Anderson has the keen, analytical, 
objective mind of a true scientist. Sci- 
entists are characterized by their persist- 
ence. This quality, too, aptly characterizes 
Dean Anderson. There is no_ harder 
worker in the science education field. We 
marvel at his ability to get so much done 
and to achieve this at such a high level of 
excellence. As a researcher in experi- 
mental education, he avoids, in so far as 
humanly possible, bias or prejudice, to 
enter into his conclusions. This is not 
easy to do. No one is more firmly con- 
vinced than is Dean Anderson that true 
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progress in education at all levels must be 
based upon the results and conclusions of 
educational research. Implementation of 
this research must be based upon a sound 
philosophy of the purposes of American 
education and its significance for the in- 
dividual and for society. 

Through the years we have valued very 
highly the personal friendship and loyalty 
of Dean Anderson. The National Associ- 
ation for Research in Science Teaching and 
Science Education do not have a more 
loyal friend than Dean Anderson. 

Despite all of the honors and accolades 
that have been bestowed upon him, Dean 
Anderson remains a most modest, self- 
effacing leader. As one person remarked 
“he wears his honors with appropriate 
modesty nor has he lost the common 
touch.” 

So to Dean Kenneth Eugene Anderson, 
distinguished science education leader, goes 
the Twenty-First Science Education Rec- 
ognition Award. 

CLARENCE M., Pruitt 


COUNCIL FOR RESEARCH IN EDUCATION 


CLARENCE M. Pruitt 


HE dates, January 25 and 26, 1960, in 

later years may well be considered a 
land-mark date in American Education—at 
least in that important aspect of it relating to 
research in education. On this date the 
formation of a national Council for Re- 
search in Education was finalized. Dele- 


Organization 
1. Adult Education Association of the U. S. A... 
2. American Association for Health, Physical 
Education, and Recreation (N.E.A.)...... 


3. American Association of Colleges for Teacher 
SEES TOROS «<div csseeecnsulbuneh os 


gates from twenty national organizations 

participated in organizing the new group. 

The delegates attending the Conference 

held in Washington, D. C. January 25-26, 
> 2 - 

1960 and the organizations they repre- 
> - 


sented were as follows: 


Official Representative 
Howard McClusky, University of Michigan, Ann 
Arbor, Michigan 
George Anderson, associate executive secretary, 
Washington, D. C. 


Paul Allen, associate secretary, Washington, 
oe, <:. 








a4 


be 
of 
of 
ind 
‘an 
in- 


ery 
ity 
\Ci- 
ind 
ore 


des 
ean 
elf- 
ked 
ate 
non 


on, 
‘oes 


-ec- 


ions 
yup. 
nce 
-26, 


pre- 


Ann 
tary, 


gton, 















KENNETH E. 


McCLusky, 


Sy MONDS. 


Howarp W. 


HvUBBARD, 


W. 
ABSENT 





FRANK 


i 
< 
f 


To RIGHT: 


LEFT 


FROM 


READING 


FOR RESEARCH IN EDUCATION. 


Councu 


THE 


OFFICERS Of 


163 


PercivaAL M. 


Was 


Joun G. Dartey, AND MAYNARD BeMISs. 


Boyp HARSHBARGER, 


ANDERSON, 








164 ScIENCE EDUCATION [Vor. 44, No. 3 


Organization 


4. American Association of Collegiate Registrars 
and Admissions Officers.................- 


5. American Association of School Administrators 


CR Se, oo a eu rs wakes s ws 
6. American Educational Research Association 
CREARED 55s Gadi ee awk +s aaa ee aranee 
7. American Psychological Association......... 
8. American Statistical Association............ 


9. American Vocational Association............ 


10. 


Association for Supervision and Curriculum 
Development’, (N.E.A.)4 ..%e.......: arate 


11. Council for Exceptional Children (N.E.A.)... 


12. Department of. Elementary School Principals 
RR ee et = 9) SPR oy ee Oe 
13. National Association for Research in Science 
Teaching 


14. National Association of Secondary School 
PUCENES CREO) Sn asccaneseenena¥ eens 


15. National Council for the Social Studies 
(N.E.A.) 


16. National Council of Teachers of English.... 


17. National Council on Measurements Used in 
AO 5 ot isc ccc eeuN acwenivareetatenes 


18. National Education Association 


19. 


\© 


National Science Teachers Association 


20. Phi Delta Kappa 


Official Representative 


Robert F. Grose, Amherst College, Ambherst, 
Massachusetts 


Finis Engleman, executive secretary, Washington, 


2. t. 


Percival M. Symonds, professor emeritus, T. C. 
Columbia, New York, New York 

John G. Darley, executive secretary, Washington, 
=<. 

Boyd Harshbarger, Virginia Polytechnic Institute, 
Blacksburg, Virginia 

Rupert N. Evans, University of Illinois, Urbana, 


Illinois 


Jane Franseth, Office of Education, Washington, 
p<. 


William C. Kvaraceus, Boston University, Boston, 
Massachusetts 


Hilda Wilson, Gompers School, Philadelphia, 
Pennsylvania 

Kenneth E. Anderson, University of Kansas, 
Lawrence, Kansas 

Charles E. Bish, National Education Association, 
Washington, D. C. 


Howard H. Cummings, Office of Education, 
Washington, D. C. 


James R. Squire, associate executive secretary, 
Champaign, Illinois 


Herbert Conrad, Office of Education, Washington, 
. <. 


Frank W. Hubbard, N.E.A. staff, Washington, 
Dp. €. 


Herbert A. Smith, Office of Education, Wash- 
ington, D. C. 


Maynard Bemis, executive secretary, Bloomington, 
Indiana 


Chairman Pro Tem—Kenneth E. Anderson, Dean School of Education, Uni- 
versity of Kansas, Lawrence, Kansas (President of 
A.E.R.A., 1959-60) 


Secretary Pro Tem—Frank W. Hubbard, Assistant Executive Secretary, 
N.E.A., (A.E.R.A. Secretary-Treasurer until Feb- 


ruary 15, 1960) 


Article I and II of the Constitution for 
the Council on Research in Education are 
quoted below: 


ArTICLE I. NAME 


The name of this organization shall be the 
Council for Research in Education, organized as 
a non profit corporation under the laws of the 
District of Columbia. 


ArtTICcLE II. Purposes 


The purpose of the Council is to provide the 
means whereby the wide interdisciplinary in- 
terests and capabilities in the scientific approach 
to educational research may coordinate their 
strengths in seeking solutions to major educa- 
tional problems. 

Such means include the following: 


1. Bringing to bear the ablest research minds 
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from education and the other disciplines 
related to educational research in formulating 
and in evaluating proposed scientific studies 
which would advance educational practice. 
Providing an agency through which research 
leaders from the several areas of education 
and related disciplines may review research 
in progress and needed for the advance of 
education. 
. Indicating approval of proposals considered 
to be significant to educational advance so 
the foundations, business and industry, institu- 
tions, agencies, and individuals may be more 
certain that proposals for financial aid are 
well developed. 
Seeking and/or administering funds for re- 
search. 
. Disseminating the results of the deliberations 
of the Council and of research sponsored 
by the Council. 
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Our congratulations and best wishes go 
to Professor Kenneth E. Anderson, Dean 
of the School of Education, University of 
Kansas, Lawrence, Kansas who has the 
great honor and distinction of being named 
the first Chairman of the Board of Direc- 
tors of the Council for Research in Edu- 
cation. This indicates the great personal 
esteem held by members of C.R.E. for 
Dean Anderson, not only as a person and 
as an outstanding educator, but also as a 
highly distinguished leader in research 
in education. An active participant in 
the A.E.R.A. group working to formu- 
late the new research organization, Dean 
Anderson was President in 1959-60 of the 
American Educational Research Associa- 
tion. As a past President of the National 
Association for Research in Science Teach- 
ing (1955) and as its delegate at the or- 
ganizational meeting, the selection of Dean 
Anderson, as the first Chairman is highly 
pleasing to, and appreciated by, the mem- 
bers of the National Association for Re- 
search in Science Teaching. 

Other C.R.E. officers are Boyd Harsh- 
berger, Virginia Polytechnic _ Institute. 
Vice-Chairman; Frank W. Hubbard, Na- 
tional Education Association, Secretary ; 
and John G. Darley, American Psycholog- 
ical Association, Treasurer. Members of 


the Board of Directors, in addition to the 
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officers are: Howard McClusky, Univer- 
sity of Michigan; Maynard Bemis, Phi 
Delta Kappa; and Percival M. Symonds, 
Teachers College, Columbia University. 

The Council for Research in Education 
will seek and administer funds for educa- 
tional research but will not do research 
itself. It will coordinate interdisciplinary 
interests and capabilities in a scientific ap- 
proach to education research. The council 
will examine the status of educational re- 
search, throwing the spotlight on areas in 
which research is greatly needed. The 
council will seek to improve the quality of 
research in education generally by stimu- 
lating better preparation of research work- 
ers. The council will seek funds from 
foundations, business and industry, indi- 
viduals, and other sources. 

Commenting on the need for and pur- 
poses of research in education Dean Ander- 


son said: 


Lacking in the current educational scene is any 
agency by which the interdisciplinary interests 
and capabilities in the scientific approach to ed 
ucational research may bring to bear and co 
ordinate their strengths in seeking solutions to 
major educational problems 

Research can serve education in the same way 
that it serves such fields as medicine and agri 
culture. It can test the effectiveness of new pro 
grams; it can establish principles which will 
suggest new procedures. Changes are being pro 
posed and made in our educational programs be 
cause of the current concern that all citizens 
shall achieve their full educational potentials. 
We would be delinquent in our duty if, at the 
same time, we did not strengthen and extend the 
program of evaluation whereby we might know 
whether the new programs are producing th 
intended results. 

Research is needed today to resolve the heated, 
and often bitter, controversies regarding educa- 
tional policies and methods. Many of these dit 
ferences in views stem from a lack of bast 
knowledge regarding learning and_ learners 
Only when we know what various educational 
programs produce, and when these results are 
attested by objective scientific evidence, can we 
settle upon the better programs. 

It is not enough to urge classroom teachers 
to put more effort into teaching subjects by tra 
ditional methods. Many current methods are the 
products of years of traditional practice and they 
are not necessarily “The most effective” in terms 
of current needs and knowledge. Over a period 
of years research has shown repeatedly that tra- 








166 


ditional methods are often based in part upon 
false principles of learning and that new methods 
can be invented to replace them. 

We need research not only on educational 
methods. We need a great deal of research upon 
the problems of motivation; we need to know 
far more about aptitudes and their development ; 
we need to know more about the social 
which encourage or discourage youth from stay- 
ing in school or entering a learned profession. 
Research has already provided insights and tech- 
niques for making better use of our human re- 
sources, but we shall remain comparatively in- 
effective until we know far more than we do now. 

Research on education problems and on prob- 
lems significantly related to education is in- 
creasing in amount and in coverage. Funds from 


forces 
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the federal government, foundations, and institu- 
tions have steadily increased. But, in relation 
to the need for improving education and to the 
importance of educational efficiency, the present 
investment in educational research is totally in- 
adequate. 

Organizations of professional educators and 
groups of specialists are promoting independently 
many kinds of research. The results are often 
fragmentary. Too little opportunity exists for 
the ablest research leaders to pool their thinking 
in formulating research studies in education. 
Creative investigators from many fields need to 
focus their interests and capabilities on educa- 
tion. The interdisciplinary approach must be en- 
couraged if educational research is to extend its 
full values to the profession of teaching. 
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PALMER OLIVER JOHNSON 


STATISTICIAN AND SCIENCE EDUCATOR 


1891- 


.A.R.S.T. lost one of its most renowned 

members on January 24, 1960, when 
Palmer Oliver Johnson died of a ruptured 
aorta. At the time of his death he was 
Professor of Educational Psychology and 
Chairman of the Statistics Department at 
the University of Minnesota. He would 
have retired in June. 

Palmer Johnson began his professional 
career in science teaching and he maintained 
his interest in this area all through his life, 
even though many persons will think of him 
chiefly as a statistician. His two under- 
graduate degrees were in science and agri- 
culture and his first teaching position was 
in the public schools of Dassel, Minnesota, 
where he taught agriculture, biology, and 
chemistry from 1914-16. He served in sev- 
eral other public schools as a science teacher, 
the last assignment being that of biology in 
the senior high school of Quincy, Illinois, 
from 1921-26. 


the College of Education of the University 


For much of his career in 


of Minnesota, he carried the major respon- 
sibility for the education of science teachers 
in the undergraduate program, as well as 
serving as the Graduate School adviser for 
M.A. and Ph.D. students emphasizing sci- 
ence education and the training of science 
teachers. In an unpublished paper, he 
wrote: 

Some very fine contributions have been made 

by my graduate students, both those who apply 
statistical methods as’."practitioners and those 
who major in statistics. The first group has now 
become quite large and it is not feasible to pre- 
sent here the many examples of the use of modern 
principles of research design and statistical analy- 
sis. The latter group is smaller but is becoming 
of increasing importance in making contributions 
to statistical theory and practice. 
Perhaps Palmer Johnson’s contribution to 
science education lies in the former group 
of practitioners whose many fine studies 
have appeared in Science’ Education 
through the years. 


1960 


Palmer Johnson’s contribution to the field 
of statistics has been monumental. He was 
a giant in this area and perhaps the spark 
of genius was ignited when he studied under 
Sir Ronald A. Fisher in 1934-35 while on 
leave of absence from the University of 


Minnesota. In an unpublished paper Dr. 


Johnson wrote: 

Professor Fisher’s work at the Rothamsted Ex- 
perimental Station in Harpenden, England, rev- 
olutionized the science of statistics and the tech- 
nique of biological experimentation. He attracted 
a constant flow of workers from all over the 
world to learn to apply the new methods to 
problems in their particular fields of research. 
On October 1, 1933 Professor Fisher left Harpen- 
den to take up new duties as Galton Professor of 
the University of London. I considered myself 
indeed fortunate when in October 1934 I was 
admitted as a volunteer worker at the Galton 
Laboratory. The period of 1934-35 was the most 
interesting I had ever spent. There were about 
ten or twelve other volunteer workers from dif- 
ferent parts of the world in addition to English 
students, among whom were Mather, Stevens, 
Irwin, Welch, Jackson, and Cochran. Their zeal 
burned bright. J. Neyman and Egon Pearson 
also attended the lecture-seminar by Fisher on 
“The Logic of Experimentation.” Another course 
of Fisher’s was “The Genetics of Quantitative 
Characters.” In addition to these courses, the 
laboratory work given over largely to the design, 
execution, and interpretation of quantitative re- 
search was most stimulating. 

I should add that I profited greatly from two 
advanced courses in statistics given by Professor 
Egon Pearson and the course in the “Advanced 
Theory of Probability and Statistical Inference” 
by Professor J. Neyman. These courses ran 
throughout the year. The meetings of the Royal 
Statistical Society were especially attractive. | 
heard, for example, Professor Fisher give his 
classic paper on “The Logic of Inductive Infer- 
ence” and Professor Neyman, on “Statistical 
Problems in Agricultural Experimentation.” 
There was also the thrill of meeting here such 
dignitaries as Professor Karl Pearson, Profes- 
sors Bowley, Isserles, Greenwood, Yule, and 
others. 


In 1930, Palmer Johnson wrote President 
Coffman after deciding to stay at the Uni- 
versity of Minnesota instead of accepting 
an offer from another institution: 
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It is difficult to leave an institution where it 
is the practice to be continuously setting stand- 
ards rather than following those that already 
exist. 

This quotation describes Palmer Johnson’s 
own attitude and contribution—he did con- 
tinuously set standards. An early recom- 
mendation, written in 1929 is descriptive of 
him in the later years of his life. It read: 

of even temperament, cool and analytical, 
and of very sound judgment. 

Typical of Palmer Johnson was his zest 
for life, as a German journalist of the thir- 
ties, Peter Bamm, interprets it in one of 
his essays which Palmer Johnson liked to 
have his wife translate for him: 

People, who are thinking of their health, are— 
one may say what one wants—stingy in some 
way, stingy as to i.eir own welfare. People who 
pay no attention to their health still have some- 
thing of that magnificent zest for life of the old 
times when men not only knew how to live with 
élan, but understood how to go under with 
élan. 

This was the way he lived and some of this 
“way of living’ undoubtedly was passed on 
to many of his students. 

Palmer Johnson was born in Eagle 
Grove, Iowa on September 13, 1891. He 
received his A.B. degree in 1912 from the 
University of Wisconsin, and subsequently 
received from the University of Minnesota 
the B.S. and M.S. degrees (1921 and 1926), 
and the Ph.D. degree (1928). The title of 
his Master’s Thesis was “A Comparison of 
the Demonstration, Individual, and Group 
Methods of Laboratory Instruction in High 
School Biology.” His doctoral study was 
entitled “An Analysis and Evaluation of 
Prerequisite Courses in Relation To Cer- 
tain Sequential Courses in Science.” He 
taught college mathematics at the Univer- 
sity of Minnesota, 1913-14. _ He served at 
the University of Minnesota since the time 
of his appointment as a teaching assistant 
in 1926, holding a professorship since 1936. 
During the summer of 1932 he taught at 
the University of West Virginia and in 
the 1939 summer session at the University 
of Texas. When he completed the work 
for his Ph.D. degree, his final oral exam- 
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ination was scheduled in 216 Burton Hall 
—an office which afterwards became his 
own and which he occupied until the day 
before his death. It is important to men- 
tion his office—it was to generations of 
doctoral students the center of meaningful 
research planning and of unsparing assist- 
ance. 

During World War I Dr. Johnson served 
as a Second Lieutenant in the Coast Artil- 
lery, Fort Monroe, Virginia. 

Among the long list of assignments which 
Palmer Johnson carried with distinction 
are the following: director of the Land- 
Grant College Survey for Minnesota (1928 
1930); specialist member of the survey 
commission of Oregon’s Higher Educa- 
tional Institutions for the U. S. Office of 
Education (1929) ; consultant to President 
Roosevelt’s Advisory Committee on Edu- 
cation (1937-38); consultant to the Edu- 
cation Policies Commission (since 1939) ; 
Minnesota evaluation and examinations di- 
rector for the Army Specialized Training 
Program (1943-45) ; statistical editor of 
the Journal of Experimental Education for 
many years; Collaborator, Journal of the 
American Statistical Association. He was 
a member of the American Educational Re 
search Association, the Institute of Mathe- 
matical Statistics, the Biometric Society, 
the Psychometric Society, the National 
Society for the Study of Education, Na- 
tional Association for Research in Science 
Teaching (1930), Sigma Xi, Phi Delta 
Kappa, and other important groups and 
societies. He was Vice-President of the 
American Association for the Advancement 
of Science, 1950-51; Chairman, Section I 
and Q, A.A.A.S.; Vice-President, Minne- 
sota Academy of Science, 1946-47 ; Council 
member of the American Statistical Associ- 
ation, 1951-53. He was a fellow of the 
American Association for the Advancement 
of Science and of the American Statistical 
He is listed in W’ho’s Who 


in America, American Men of Science, 


Association. 


Leaders in American Science, and Leaders 


in Education. 
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Over all the years of his professional life, 
Palmer Johnson maintained high productiv- 
ity in research and writing, and his publica- 
tions are numerous. His contributions to 
the methodology of research are too numer- 
ous and too technical to list here. Falling 
between his first book, Curricular Problems 
in Science at the College Level (1930) and 
his last and ninth one, Modern Sampling 
Methods, Theory, Experimentation, and 
Application (1959), were some eighty or 
more articles in professional and classical 
journals, and in yearbooks, as well as the 
books for which he is perhaps best known: 
Statistical Methods in Research (1949) ; 
Educational Research and Appraisal (with 
A. S. Barr and R. A. Davis, 1953) ; [ntro- 
duction to Statistical Methods (with R. W. 
B. Jackson, 1953) ; and Modern Statistical 
Methods: Descriptive and Inductive (with 
R. W. B. Jackson, 1959). 

Palmer Johnson is survived by his wife, 
Dr. Hildegard Binder Johnson, of Berlin 
whom he met in London in 1934, now 
chairman of the Geography Department at 
Macalester College in St. Paul. They were 
married on Mrs. Johnson’s birthday, Au- 
gust 20, 1936 at the Lutheran Church of 
Hope in Minneapolis. Survivors also in- 
clude their two daughters, Gisela born Au- 
gust 2, 1941 and Karin, born March 11, 
1944; two brothers, Carl of Vallejo, Cali- 
fornia and Edward in Florida, and a sister 
Mrs. Myrtle Elliott, Benson, Minnesota. 

The New York Times report of his death 
was headed, “Palmer Johnson, A Statisti- 
cian.” He would have liked this simple 
listing. His students and his colleagues 
salute him as the most kindly and modest 
of men, unexcelled in his devotion to the 
search for truth, extraordinary in his own 
research and in his influence on students— 
a towering scholar in his chosen field. 

The Minnesota College of Education is 
noted for two things—its insistence on high 
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level scholastic ability and its insistence on 
rigorous research evidence for what it rec- 
ommends. When one thinks, of research 
at Minnesota, he thinks of Palmer O. John- 
son. Dr. Johnson was a student of the 
world renowned statistician, R. A. Fisher 
of the University of London, and he has 
done more than any other man to modern- 
ize statistical methods in education in the 
United States. His students are directing 
educational and psychological research in 
every state in the Union, and many foreign 
students came to Minnesota to work with 
Palmer Johnson. 

Two University of Minnesota colleagues 
were quoted in The Minnesota Daily as 
making the following statements about Dr. 
Johnson: 


Marcia Edwards, Associate Dean of Education: 
He was dedicated to his job and was a very pro- 
ductive scholar all of the years of his life. In his 
field, he was unequalled. In his research and 
influence on students this man was extraordinary. 
He was the most patient person with students 
you can imagine. He always took time with 
students when he knew they needed help. Pro- 
fessor Donald G. Paterson, professor of psychol- 
ogy, who had known Dr. Johnson since he joined 
the University faculty in 1928: He was the type 
of man who brought distinction to Minnesota. 
Most of us feel that we have lost not only a 
wonderful colleague but a friend as well. 


A few years ago, when the College of 
Education at the University of Minnesota 
marked the fiftieth anniversary of its found- 
ing, Dr. Johnson wrote: 

The first years have seen promising tasks com- 
pleted, the land taken up, the clearing done, the 
seed planted. The task is to produce more abun- 
dant harvests in the years to come. 

For his many students and colleagues, Dr. 
Johnson’s own words contain his history 
and the challenge which he has left to us. 
| hose of us in science education will always 
be grateful for this challenge. 
KENNETH FE, ANDERSON 
CLARENCE M. PRvuIT1 
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HUMANISTIC AND SCIENCE COMPOSITE SCORES AS 
RELATED TO INTELLECTUAL CURIOSITY 
AND PERSISTENCE 


KENNETH E. ANDERSON 


Dean, School of Education, University of Kansas, Lawrence, Kansas 


AND 


TILGHMAN ALEy * 


INTRODUCTION 


T HE educational growth of the individual, 
particularly in the early years of child- 
hood, is the result of the balance between 
influences in the home and school. As a 
child grows older the school influence be- 
comes stronger and as he reacts to the school 
environment, certain patterns of growth and 
behavior are established which become part 
Infinite 
variations in the biological characteristics 


of his developing personality. 


of each individual acted upon by variations 
in the school environment as it changes from 
class to class and year to year, produce 
individuals with truly unique personalities. 
As the individual is influenced by the school 
environment, many different types of learn- 
ings are organized into the nervous system 
and become habits, understandings, atti- 
tudes and skills. Some of these habits and 
attitudes are non-academic in nature even 
though they may have their genesis in the 
formal school situation. It appears to the 
writers that too little is known about non- 
academic correlates, which may be as potent 
in high-level achievement as the academic 
correlates. For example, Paul F. Brand- 
wein ! poses the hypothesis that three fac- 
tors—Genetic, Predisposing, and Activating 
—are all necessary for the development of 

* Dean, El Dorado Junior College, El Dorado, 
Kansas. On leave as a graduate student at the 
University of Kansas. 

1Paul F. Brandwein, The Gifted Student as 


Future Scientist. Harcourt, Brace and Company, 
New York: 1955, pp. 9-12. 


high-level ability in science and that no one 
of them is sufficient in itself. 

On April 29, 1958, about 7,000 students 
of junior classification from over 300 high 
schools in Kansas took the National Merit 
Scholarship Qualifying Test. In February 
1959, the above students who were now 
classified as seniors completed a question- 
naire prepared by the University of Kansas, 
Bureau of Educational Research and Serv- 
ice.” The final count showed that about 
4,700 questionnaires had been returned or 
about 66 per cent had been returned. In- 
cluded in the questionnaire was a set or 
cluster of four self-rating items pertaining 
to intellectual curiosity and persistence. 
These items appear below : 

1. How would you rate yourself in terms of in 

tellectual curiosity ? 
(Do you frequently ask yourself why a pat 
ticular thing is so or how do I know it is 
true?) 
1—Considerably below average 

Somewhat below averag« 

Average 

Somewhat above average 


un & Ww to 


Considerably above average 


~ 


2. How would you rate yourself in terms of 
willingness to stand discomfort (a cold, ill 
ness, etc.) in completion of a school task: 


1—Considerably below average 
2—Somewhat below average 
3—Average 
4—Somewhat above average 
5—Considerably above average 
3. How would you rate yourself in terms of 
2Kenneth E. Anderson, University of Kansas 
General Research Project 4542-5570: A Study of 
the 1958 Kansas Participants in the National Merit 
Scholarship Program. 
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willingness to spend time, beyond the ordi- 
nary schedule, in completion of a given task? 
1—-Considerably below average 
2—Somewhat below average 
3—Average 
4—Somewhat above average 
5—Considerably above average 
4. How would you rate yourself in terms of 
questioning the absolute truth of statements 
from textbooks, newspapers, and magazines 
or of statements made by persons in position 
of authority such as teachers, lecturers, and 
professors? 


1—Considerably below average 

2—Somewhat below average 

3—Average 

4—Somewhat above average 

5—Considerably above average 

Humanistic Composite and Science Com- 

posite Standard Scores from the National 
Merit Scholarship Qualifying Test were 
obtained for all those students who re- 
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The assumption of normality was not 
tested since it was felt that the nearly 
4,700 test scores would tend to produce a 
nearly normal distribution. Also, it has 
been proved that no serious error in the t 
tests will be introduced by a slight departure 
from normality.* The second assumption 
of homogeneity of variances was tested for 
by using the Barlett * test. Only three of 
the chi-square values were deemed signifi- 
cant, indicating for the most part that homo- 
geneity of variances did prevail except for 
Item 1 with regard to the Science Com- 
posite Scores and Item 2 for both the 
Humanistic and Science Composite Scores. 
Non-homogeneity of variances in these three 
instances was not deemed too serious be- 


cause homogeneity of variances probably 


TABLE I 


NUMBER OF STUDENTS RESPONDING AS INDICATED TO THE Four SELF-RATING ITEMS 


Response 


Considerably below average 
Somewhat below average 
Average 

Somewhat above average 
Considerably above average 
Totals 


wn & Ww hoe 


sponded to four self-rating items by check- 
ing one of the five possible responses. The 
sums of scores and the sums of scores 
squared were calculated for each of the five 
response groups for each of the four items. 
Table I indicates the number of students 
responding as indicated for each of the 
items. 


PURPOSE AND PROCEDURE OF THE STUDY 


The purpose of the study was to relate 
the standard test scores obtained to the 
responses of the students on the four self- 
rating items. This was done by analysis 
of variance and t tests to ascertain differ- 
ences between response groups on each of 
the four items. 


Item 1 Item 2 Item 3 Item 4 
N N N N 
16 44 58 46 
187 183 313 486 
1979 1868 1862 2335 
1875 1893 1825 1426 
635 706 635 389 
4692 4694 4693 4682 


would have been obtained had the response 
groups with a low N_ been eliminated. 
Furthermore, the F values were exception- 
ally high and the probability levels of the 
t tests for significance were raised to 1 in 
1,000 and 5 in 1,000 for the 1 and 5 per 


cent levels respectively. 


RESULTS OF THE ANALYSIS 
Table II indicates the chi-square values 


8 W. G. Cochran, “Some Consequences When 
the Assumptions for the Analysis of Variance 
Are Not Satisfied,” Biometrics, 360 (March, 1947) 
22-28. 

4 Allen L. Edwards, Experimental Design in 
Psychological Research. New York: Rinehart 
and Company, Inc. 1950, pp. 197-199. 
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TABLE II 
HOMOGENEITY OF VARIANCES 


Humanistic Science 
Composite Scores Composite Scores 


Item Chi-square Chi-square 
l 7.17 10.98* 
2 5.02 1.56 
3 16.66** 14.66** 
4 7.07 6.52 


* Significant at the 2 per cent level. 
** Significant at the 1 per cent level. 
Degrees of freedom equal four. 


obtained in testing for homogeneity of vari- 
ances. 

Table III indicates the F values obtained 
with the analysis of variance procedure. 
All of the F values were significant at the 
1 per cent level indicating significant differ- 
ences among the means of the five response 
groups for each of the four items on the 
two types of scores. 

Subsequent to the analysis of variance, 
t tests were run between response groups 
1 and 2, 2 and 3, 3 and 4,4 and 5. Tables 
IV to VII indicate the results for each of 
the items for the two types of scores. 

Tables IV and VII show that the re- 
sponse groups 1 (considerably below aver- 
age) and 2 (somewhat below average) did 
not score significantly different on the 
Humanistic and Science Composite tests ; 
but that response group 3 (average) scored 


TABLE III 
ANALYSIS OF VARIANCE 


Degrees of Freedom F 


Item 1 
Humanistic Composite 44687 220 .67* 
Science Composite 44687 230.73* 
Item 2 
Humanistic Composite 44689 41.65* 
Science Composite 44689 41 .56* 
Item 3 
Humanistic Composite 44688 72.95* 
Science Composite +4688 50.92* 
Item 4 
Humanistic Composite 44677 209.11* 
Science Composite 44677 224.41* 


* Significant at the 1 per cent level. 
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significantly lower than group 4 (somewhat 
above average), and response group 4 
scored significantly lower than response 
group 5 (considerably above average) on 
the same tests. 

The results for Items 2 and 3 in Tables 
V and VI are not as conclusive. The results 
indicate that group 3 scored significantly 
lower than group 4 and group 4 scored 
significantly lower than group 5 at the 1 
per cent level for both tests. 

Although Tables IV to VII do not show 
the results, group 5 scored significantly 
higher than any group below it, group 4 
scored significantly higher than any group 
below it, and so on unless the table results 
indicate otherwise. 

If one runs rank order correlations be- 
tween the self ratings 1, 2, 3, 4, and 5 and 
the ranks of the self-rating groups according 
to the means on the Humanistic and Science 
Composite tests, assigning ties in rank where 
the means did not differ significantly from 
each other, one obtains correlations above 
85 except possibly in one instance. The 
probability that the sum of squares of 
rank differences, when N is 5, will not be 
exceeded by chance alone is about .05 when 
r is .85.5 Thus it would appear that posi- 
tive relationships exist between the self- 
ratings and the mean scores for Items | to 4 
on both tests. 

A different study,® using the product- 
moment coefficient of correlation method, 
produced significant correlations at the 1 
per cent level of .60 and .48 when the scores 
of 100 students on the four items were cor- 
related with the Humanistic Composite and 
Science Composite Scores respectively. A 

5 E. G. Olds, “Distribution of Sums of Squares 
of Rank Differences for Small Numbers of Indi- 
viduals,” Annals of Mathematics Statistics, 9 
(March 1938) 133-149. 

6 George J. Silovsky and Kenneth E. Anderson, 
“A Study of the Relationships of Non-Academic 
Correlates to Achievement-Participants and Non- 
Participants in the National Merit Scholarship 
Testing Program.” School Science and Math- 
ematics 60 :191-198, 1960. 
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TABLE IV 


t Tests ror ITem 1 


Value of t Means of Response Groups 
Humanistic Composite 
Response Groups: Group Mean 
ie” Re 1.21 I 17.19 
2 vs. 3 6.19* 2 15.80 
eae 20.07* 3 17.34 
4 vs. 5 8.487 4 20.14 
1 vs. 3 Not Significant 5 21.67 
Science Composite 
Response Groups: 
vs. 2 0.78 1 16.19 
2 vs. 3 4.59* 2 15.17 
3 vs. 4 22 .68* 3 16.85 
vs. 5 5.86* 4 19.97 
i, aes Not Significant 5 21.67 
* Significant at the 1 per cent level or the probability value of t is less than 1 in 1000. 
TABLE V 
t Tests ror Item 2 
Value of t Means of Response Groups 
Humanistic Composite 
Response Groups: Group Mean 
1 vs. 2 5.86* 1 13.00 
2 vs. 3 1.74 2 17.56 
3 vs. 4 9.78* 3 18.15 
4 vs. 5 5.01* + 19.48 
i ¥6.3 5 20.16 
Science Composite 
Response Groups: 
1 vs. 2 1.39 1 18.34 
2 vs. 3 1.58 2 17.19 
3 vs. 4 10.94* 3 17.76 
4 vs. 5 4.64* 4 19.26 
1 vs. 4 Not Significant 5 19.94 
* Significant at the 1 per cent level or the probability value of t is less than 1 in 1000. 
TABLE VI 
t Tests For ITEM 3 
Value of t Means of Response Groups 
Humanistic Composite 
Response Groups: Group Mean 
1 vs. 2 0.97 1 17.88 
26.3 3.20** 2 17.23 
3 vs. 4 12.05* 3 18.05 
4 vs. 5 5.48* 4 19.67 
1 vs. 3 Not Significant 5 20.67 
Science Composite 
Response Groups: 
a Ne - 0.76 1 17.62 
2 vs. 3 2.54 2 17 .06 
3 vs. 4 10.15* 3 17.81 
4 vs. 5 3.96* 4 19.36 
1 vs. 3 Not Significant 5 20.16 


* Significant at the 1 per cent: level or the probability value of t is less than 1 in 1000. 
** Significant at the 5 per cent level or the probability value of t is less than 5 in 1000. 
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TABLE VII 


t Tests For Item 4 


Humanistic Composite 
Response Groups: 


vs. 2 
2 vs. 3 
3 vs. 4 
4 vs. 5 


Science Composite ' 
Resp mse Groups : 

1 vs. 2 
2 vs. 3 
3 vs. 4 
4 vs. 5 


Value of t Means of Response Groups 


Group Mean 

1.28 l 15.54 
9. 68* 2 16.31 
19 .36* } 18.09 
8.18* 4 20.59 
5 22.47 

0.50 l 15.35 
10.07* 2 15.67 
20 .39* 3 17.66 
7 .39* 4 20.51 
5 22.37 


* Significant at the 1 per cent level or the probability value of t is less than 1 in 1000 


word of explanation about the scores on the 
self-rating items is in order. If a person 
rated himself 5 (considerably above aver- 
age) on Items 1, 2, 3, and 4, his self-rating 
score was 20. These scores were the ones 
correlated with the test scores. 


SUMMARY 


Whether tendency to rate is the same as 
possession of these traits (Items 1 to 4) is 
open to question; but if this is true, these 
factors seemingly carried over to some de- 
gree into achievement as measured by the 
National Merit Scholarship Test. 

How well these and other items in the 
attached questionnaire will correlate with 
achievement as measured by grades or 
grade-point averages in actual college work 
is not known. But it is possible that these 
items may correlate as well if not better 
with grades than the usual college entrance 
or placement tests. Regardless of the out- 
come, it is possible that a new dimension will 
be added to use in prediction studies of col- 
lege success. (Plans are underway to study 
the items in the questionnaire in connection 
with the grades received this year by the 
University of Kansas freshmen who com- 
pleted the questionnaire last year as high 
It is estimated that the 
sample will consist of over 300 students. ) 


school seniors. 


In support of the above statement we 


refer to a study by Nason of 237 superior 
high school students. Nason identified a 
pattern of traits which appeared to distin- 
guish between high and low achievement 
students. “A pupil with this pattern was 
described as being satisfactorily adjusted; 
he planned to go to college, he had a fairly 
specific future vocational plan, and recog- 
nized either an inspiration or a source of 
encouragement.” * Nason also indicated 
that the pattern of circumstances did not 
completely account for academic achieve- 
ment or lack of it. This suggests a missing 
key to the pattern which might well be the 
self-evaluating items in this study or the 
persistence-questing spectrum of traits de- 
scribed by Brandwein.S These may con- 
stitute what so many writers have termed 
motivation or to state it differently: What 
values do superior students set on achieve- 


ment? ® 


Perhaps of most importance is an 
increased emphasis, or a return to, an intel- 
lectual climate in the public schools and 
colleges too, especially for the superior stu- 
dent. High achievement and performance 
for all students, but primarily for superior 


7 Leslie J. Nason, Academic Achievement of 
Gifted High School Students, Los Angeles: Uni 
versity of Southern California Press, 1958, p. 67. 

8 Paul F. Brandwein, of. cit., pp. 9-12 

® Robert F. DeHaan and Robert J. Havighurst, 
Educating Gifted Children. Chicago: The Uni- 
versity of Chicago Press, 1957, p. 135. 








176 SCIENCE 


students, may be likened to a three-legged 
stool having genetic, activating, and persist- 
10 


ence-questing legs. \ny program for the 


superior student that does not possess these 


10 Paul F. Brandwein, op. cit., pp. 9-12. 
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three supports, is likely to be floored. Col- 
lege and university programs aimed at these 
supports in cooperation with the public 
schools cannot help but quicken the pace 
for the superior student. 


PARENTAL ATTITUDE AND TEACHER INFLUENCE ON 
COLLEGE ATTENDANCE AS RELATED TO 
NATIONAL MERIT SCHOLARSHIP 
TEST SCORES 


KENNETH E. ANDERSON 


Dean, School of Education, University of Kansas, Lawrence, Kansas 


AND 


31LLyY ALDRIDGE * 


INTRODUCTION 


: es little is known about non-academic 
correlates, which may be as potent in 
high-level achievement as the academic cor- 
relates. For example, Paul F. Brandwein ! 
poses the hypothesis that three factors— 
Genetic, Predisposing, and Activating—are 
all necessary for the development of high- 
level ability in science and that no one of 
them is sufficient in itself. 

On April 29, 1958, about 7,000 students 
of junior classification from over 300 high 
schools in Kansas took the National Merit 
Scholarship Qualifying Test. In February 
1959, the above students who were now 
classified as seniors completed a question- 
naire prepared by the University of Kansas 
3ureau of Educational Research and Serv- 
ice.” The final count showed that about 
4,700 questionnaires or about two-thirds had 
been returned. Included in the question- 
naire was a set or cluster of two items per- 

* Graduate student, University of Kansas. 

1 Paul F. Brandwein, The Gifted Student as 
Future Scientist. New York: Harcourt, Brace 
and Company, New York, 1955, pp. 9-12. 

2 Kenneth E. Anderson, University of Kansas 
General Research Project 4542-5570: A Study of 
the 1958 Kansas Participants in the National Merit 
Scholarship Program. 


taining to the: (1) attitude of parents about 
their children going to college, and (2) 
influence of teachers on plans of high school 
students going on to college. These items 
appear below. The numbers in parentheses 
indicate the number of students marking 
each response. 


1. What attitude is characteristic of your par- 
ents about your going to college? 
1—Will not let me go (20) 
2—Do not care whether I go (548) 
3—Want me to go to college (4122) 


2. What influence have your teachers had on 

your plans to go to college? 

1—Discouraged me from going to college 
(36) 

2—Have had no effect on my decision (1502) 

3—Encouraged me to go to college (3150) 





Humanistic Composite and Science Com- 
posite Standard Scores from the National 
Merit Scholarship Qualifying Test were 
obtained for all those students who re- 
sponded to the two items by checking one 
of the three possible responses. These 
scores were used in the calculations. 


PURPOSE AND PROCEDURE OF THE STUDY 


The purpose of the study was to relate 
the standard test scores obtained to the 
responses of the students on the two items. 





al 


142) 


bout 

(2) 
hool 
fems 
IeSeS 


king 


par- 


id on 
lege 


1502) 
50) 
“om- 
ronal 
were 
re- 
one 
‘hese 


IDY 


elate 
the 


ems. 





Aprit, 1960] 


This was done by analysis of variance and 
t tests to ascertain differences between re- 
sponse groups on each of the two items. 
The assumption of normality was not 
tested since it was felt that the nearly 4,700 
test scores would tend to produce a nearly 
normal distribution. On Item 1, the as- 
sumption of homogeneity of variances was 
met for both tests. In the case of Item 2, 
homogeneity of variances did not exist for 
either test. However, the F values for 
analysis of variance were exceptionally high 
in each case, 124.57 and 147.83 for Item 1 
and 143.23 and 147.37 for Item 2 on the 
Humanistic Composite and Science Com- 
posite tests respectively. Also, the prob- 
ability values for significance for the t tests 
were raised to 1 in 3 (100) or to 3.3 in 1000. 


RESULTS OF THE ANALYSIS 


All of the F values were significant at 
the 1 per cent level indicating significant 
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differences among the means of the three 
response groups for each of the two items 
on the two types of scores. 

Subsequent to the analysis of variance, t 
tests were run between response groups I 
and 2, 2 and 3, and 1 and 3. Tables I and 
II indicate the results for each of the items 
for the two types of scores. 

Table | shows that the response groups 
2 (do not care whether I go) and 3 (want 
me to go to college) scored significantly 
higher on the Humanistic and Science Com- 
posite tests than did group 1 (will not let 
me go). Also group 3 scored significantly 
higher than group 2 on both tests. 

Table I] shows that the response groups 
2 (have had no effect on my decision) and 
3 (encouraged me to go to college) scored 
significantly higher on the Humanistic and 
Science Composite tests than did group 1 
(discouraged me from going to college). 
Also, group 3 scored significantly higher 


than group 2 on both tests. 


TABLE I 


t Tests For Item 1 


Humanistic Composite 
1 vs. 2 
2 vs. 3 
1 vs. 3 
Science Composite 
1 vs. 2 
2 vs. 3 


1 vs. 3 


Value of t Means of Response Groups 


Group Mean 
1.55 1 14.90 
15 .23* 2 16.39 
4.64* 3 19.35 
1.23 | 14.35 
5.28* 2 15.58 
14.45* 3 19.12 


* Significant at the 1 per cent level or the probability value of t was less than 3.3 in 1000. 


TABLE II 


t Tests For Item 2 


Humanistic Composite 
1 vs. 2 
2 vs. 3 
1 vs. 3 
Science Composite 
i we. 2 
2 vs. 3 
1 vs. 3 


Value of t Means of Response Groups 


Group Mean 
4.71* 1 14.06 
15.61* 2 17.63 
8 .04* 3 19.69 
4.73* 1 13.72 
15.74* - 17.14 
7.47* 3 19.47 


* Significant at the 1 per cent level or the probability value of t was less than 3.3 in 1000. 








SUMMARY 

These two items pertain to the activating 
factor suggested by Brandwein,* and seem- 
ingly they carry over to some degree into 
achievement as measured by the National 
Merit Scholarship Test. 

How well these and other items in the 
attached questionnaire will correlate with 
achievement as measured by grades or 


’ Paul F. Brandwein, op. cit., pp. 9-12. 
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grade-point averages in actual college work 
is not known. However, it is possible that 
a new dimension will be added to use in 
prediction studies of college success. 
(Plans are underway to study the items in 
the questionnaire in connection with the 
grades received this year by the University 
of Kansas freshmen who completed the 
questionnaire last year as high school 


seniors. ) 


IMPLEMENTING RESEARCH INTO ACTION * 


KENNETH E. ANDERSON 


Dean, School of Education, University of Kansas, Lawrence, Kansas 


In a population which is so dependent on 
research, it is sad to reflect how few people 
perceive what it is all about. Research is an 
approach to a comprehension of the universe 
along a broad thoroughfare of organized 
knowledge solidly established on observation 
and experiment imbedded in a matrix of 
theory. It is a highway that is continuously 
being lengthen, widened, and mended.’ 


HETHER or not we agree with John- 
W oon’s definition of research in whole 
or in part, most of us would agree that few 
persons know what it is all about. Herein 
lies the basic problem of implementing re- 
search into action. Too few of those who 
do research, work on important problems, 
employ good designs, and generalize within 
the limits of their investigation. It is no 
wonder, therefore, that the consumers of re- 
search fail to implement the research into 
action—too often there is nothing to 
implement. Furthermore, “distinguishing 
between good and poor research on an over- 


* Address given at the Research Seminar of the 
Mountain-Plains states on the National Defense 
Education Act, Title VII, at the University of 
Colorado, April 11-13, 1960. 

1 Palmer O. Johnson, “Introductory Remarks 
at Opening of the Symposium on Educational 
Research,” First Annual Phi Delta Kappa Sym- 
posium on Educational Research, Phi Delta 
Kappa, Inc., Bloomington, Indiana. p. XV. 


all basis is difficult to accomplish and to 
communicate.” = To communicate with suc- 
cess with regard to the above demands a 
frame of reference or a set of evaluative 
criteria by which judgments might be made. 

Since Title VII is concerned with re- 
search programs leading to the improved 
use of audio-visual material and since most 
of the recent endeavors along this line have 
been in the area of science, for example 
the Encyclopaedia Britannica films in phys- 
ics and chemistry, it seems appropriate to 
cite the criteria established by the National 
Association for Research in Science Teach- 
ing for judging the worth of research in- 
vestigations in science education. 

What Constitutes a Research Investigation in Sci- 
ence Education? 

The Overall Committee on Research of the 
National Association for Research in Science 
Teaching presents the following set of criteria 
for identifying research investigations in the teach- 
ing of science: 

In order to be classed as a research investiga- 
tion, a study must satisfy the criteria in one of 
three categories: A. Experimental studies. B. Ana- 
lytic studies. C. Synthetic studies. 

A. Experimental studies include comparisons of 
learning under different methods or conditions of 

* Nicholas A. Fattu, “A Survey of Educational 
Research at Selected Universities,” of. cit., p. 16. 
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teaching and all other investigations that involve 
pupils in one or more types of learning situations. 
They are characterized generally by the following 
steps or techniques: 

1. A statement of a carefully and specifically de- 

fined and delimited problem. 

2. A thorough study of the literature appertain- 
ing to the problem, for the purpose of deter- 
mining the need for the study and its possible 
contribution. 

. The development and use of an appropriate 
experimental design. 

. The collection of data and their treatment by 
appropriate statistical techniques. 

.A presentation of the findings and of the con- 
clusions that seem justified by them. 


w 


4. 


wn 


B. Analytical studies are systematic attempts to 
determine from published materials, cooperating 
teachers, field studies, and other sources such fac- 
tors as the aims that govern or that should govern 
the teaching, subject-matter elements that are 
taught, the relative importance of topics, facilities 
needed for teaching, and the like. Analytical 
studies are characterized generally by the follow- 
ing steps or techniques: 

1. A statement of a carefully and specifically de- 
fined and delimited problem. 

A thorough study of the literature appertain- 
ing to the problem, for the purpose of deter- 
mining the need for the study and its possible 
contribution. 

A selection or invention of a technique ap- 
propriate to the problem and also one that pro- 
vides means by which the validity and the 
reliability of analysis may be determined and 
maintained. 

.A presentation of the findings and of the con- 
clusions that seem justified by them. 


tN 


w 


Ps 


C. Synthetic studies are investigations in which 
various curricular materials, resource-use data, in- 
structional suggestions, references, aid to teaching, 
and the like, are brought together into some uni- 
fied pattern so as to be helpful in an educational 
situation. Synthetic studies are characterized gen- 
erally by the following steps or techniques : 

1. A statement of a carefully and clearly defined 

need or objective. 

. The development of criteria for maintaining 
selectivity in the use of materials and the con- 
sistent use of the criteria in thorough studies 
of materials appertaining to the need or ob- 
jective. 

. The development of a practical pattern or 

technique for organizing the materials that 
met the criteria. 

The preparation of a substantial publication 

that summarizes the results of the studies.*: 4 


to 


w 


> 


Although educational research studies run 


8 Science Education, vol. 37, No. 1, February 
1953. 

* Analysis of Research in the Teaching of Sci- 
ence, July 1956-July 1957. U.S. Department of 
Health, Education, and Welfare, Office of Educa- 
tion, Bulletin 1960, No. 2, pp. 33-34. 
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the gamut as to problems studied, good 
studies are characterized by the identifica- 
tion of definite problems to be investigated. 
This should be no less true of research 
studies involving the utilization or adapta- 
tion of audio-visual media. But for what 
purpose? No doubt there are a host of good 
identifiable problems in this area needing 
solution, but should not the central and 
underlying purpose be that of the improve- 
ment of instruction? If this be the primary 
purpose, then the real problem is the evalu- 
ation of the outcomes of learning via audio- 
visual media. Evaluation then must involve 
objectives and an appraisal of whether or 
not these objectives have been reached. 

What are some important objectives or 
criteria of learning? These may be stated 
in many ways but are not the following 
almost all-inclusive ? 


Has the learner: 


_ 


. acquired and retained useful and pertinent in- 
formation of a factual nature? 

. acquired and retained a workable understand 
ing of the principles or big ideas of an aca 
demic field? 


tN 


3. learned to use intelligent methods in adapt 
ing to the problems of his life? 
4. reached a level of understanding, application, 


and performance in the above three which is 
commensurate with his ability? 


The purpose of this discussion was to 
point out that: 


evaluation must be geared to objectives 
along a continuum from simple understandings and 
skills and limited adaptability to more complete 
understandings and complex skills and greatet 
adaptability. Where we as students and teachers 
are on this continuum determines the evaluation 
procedures to be employed. As long as we operate 
on a rather low level of understanding near the 
lower end of the continuum, the ordinary evalua 
tion procedures will suffice. <A little thought and 
ingenuity, however, can lift us off the lower 
levels of evaluation and place us a bit higher on 
the continuum. As we and our students continue 
to move upward in an understanding of what we 
are trying to accomplish, the simpler procedures 
will no longer evaluate adequately the transfer of 
understandings and abilities of the pupils. 


5 Kenneth E. Anderson and Gordon M. A, 
Mork, “Evaluating Science Teaching,” Science 
for Today's Children, Thirty-Second Yearbook, 
Department of Elementary School Principals, Na 
tional Education Association, Volume 33 (Sep- 
tember, 1953), p. 141. 
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Regardless of whether or not you sub- 
scribe to the above criteria of learning in 
terms of a continuum or spectrum, if is 
imperative that the purposes of a research 
study be couched in terms of sound learning 
objectives if the research study is to have 
a chance of being implemented into action. 

In the pamphlet entitled Analysis of Re- 
search in the Teaching of Science, published 
by the United States Office of Education, 
one study appropriate to the discussion of 
the conference was cited “for excellence in 
dealing with one or more (in some cases, 
all) of the following aspects of craftsman- 
ship in educational research—choosing a 
significant problem, validating data, using 
statistical analysis, and reporting.” ® The 
study cited was entitled: “An Inquiry into 
Some Possible Learning Differentials as a 
Result of the Use of Sound Motion Pictures 
in High School Biology.”* This study, 
however, was based on a previous study 
entitled: ““Toward a More Effective Use of 
Sound Motion Pictures in High School 
Biology.” § 

The problem of this study is quoted ver- 
batim from the article which appeared in the 
February 1956 issue of Science Education. 
It reads: 

After identification of the principles covered or 
stressed in the twenty films, an experimental de- 
sign was developed in which films and principles 
were introduced into an experimental situation in 
order to determine the effectiveness of films in 
contributing to the understanding and application 
of principles of biological science when different 
teaching procedures were employed. 

Three groups were established as follows : 


Group I. A control group in which no films 
were shown or in which the teachers showed some 
films of their own choice. 


6 Op. cit. (see footnote 4), p. 38. 

7 Herbert A. Smith and Kenneth E. Anderson, 
“An Inquiry into Some Possible Learning Differ- 
entials as a Result of the Use of Sound Motion 
Pictures in High School Biology,” Science Educa- 
tion, 42 (February, 1958), 34-37. 

8 Kenneth E. Anderson, Fred S. Montgomery, 
Herbert A. Smith, and Dorothy S. Anderson, 
“Toward a More Effective Use of Sound Motion 
Pictures in High School Biology,” Science Educa- 
tion, 40 (February, 1956), 43-54. 
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Group II. An experimental group in which stu- 
dents saw the films at intervals throughout the 
school year. Teachers in these classes made their 
own preparations for the showing of the films. 

Group III. An experimental group which saw 
the films at intervals throughout the school year 
bolstered by the emphasizing of the principles 
covered or stressed in each film. The teachers of 
these classes received the following directions with 
each film: 

“Enclosed are sheets listing thirty-four biologi- 
cal principles selected from W. Edgar Martin's 
list of 300 major principles of the biological sci- 
ences. You will note upon examination of the 
sheets that the numbers of certain biological 
principles are circled in black, and others in red. 
If the number of the principle is circled in black, 
that principle is covered in the film. If the num- 
ber of the principle is circled in red, that principle 
is stressed in the film. It is important before the 
showing of the film that you point out the prin- 
ciples which will be covered in the film. Use 
the chalk board or other means to inform your stu- 
dents of the principles covered in the film. After 
the showing of the film, stress the biological prin- 
ciples in your teaching.” 

Thus, three groups of classes were involved as 
follows: Group I, the Control Group; Group II, 
the Film Group; and Group III, the Films-With- 
Principles-Stressed Group. Thus, the problem be- 
came one of testing which method produced su- 
perior results in measured achievement during 
the period of one school year of instruction. The 
design adopted required that differences which 
might occur in performance of the three groups 
were to be tested for significance by assumption 
of the null hypothesis.® 


One of the interesting analyses of the 
data in the above study may be summarized 


as follows: 


An interesting area of speculation in the inter- 
pretation of an experimental study is suggested 
by Lucow who said: “It is here suggested as a 
postulate in educational philosophy that greater 
variation in classroom achievement is evidence 
of the release of individual differences among 
pupils during the learning process.” Lucow went 
on to say: “A change in variance from pre-test 
to after-test was considered to be of greater im- 
port than the change in means, under the assump- 
tion that greater variance in a group indicated 
greater expression of individual differences.” 

Which of the three methods as used in this 
study produced the greatest change in variance 
from the pre-test to the post-test? In order to 
answer this question, it was necessary to establish 
a confidence interval for the ratio of post-test vari- 
ance to pre-test variance for each of the three 
treatment methods.?° 


® Ibid., pp. 46-47. 
10 [hid., p. 51. 
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The results of the above study were sum- 
marized as follows: 

On the basis of the three techniques of statistical 
analysis used in this study, and within the limita- 
tions imposed by the tests employed, it may be 
concluded that : 

1. No differences in achievement existed be- 
tween the three treatment groups holding intelli- 
gence test scores and pre-test scores constant. 
This conclusion must be tempered by the fact 
that thirteen of the sixty groups could not be used 
in the analysis because of failure to meet one or 
more of the assumptions basic to the design of the 
investigation. 

2. Differences in achievement existed between 
the treatment groups of the upper one-third in in- 
telligence as measured and that these differences 
were in favor of the Group III or the Films-with- 
Principles-Stressed Group as contrasted to Groups 
II and I or the Film Group and the Control Group. 
The same conclusion applies for students in the 
lower one-third in intelligence as measured but 
the differences were not as marked. 

3. Another index of the superiority of Method 
III to Methods II and I was found in the in- 
crease in variance from pre-test to post-test. 
Method II was superior to Method I in this 
same respect. 

Thus, there is some evidence that the Films- 
with-Principles-Stressed Method yielded results 
somewhat superior to the Film Method, and that 
the Film Method yielded results somewhat su- 
perior to a conventional method as used in Con- 
trol Group." 


Another study appropriate to the discus- 
sion of the conference was one entitled: 


“An Evaluation of the Introductory Phys- 


ics Course on Film.” '* The problem of 


this study was: 


The problem was one of testing which method 
produced superior results in measured achievement 
during the period of one school year of instruc- 
tion: the conventional method or the film method 
of instruction. The design adopted required that 
differences which might occur in performance of 
the two groups were to be tested for significance 
by assumption of the null hypothesis. 

In order to secure necessary data as a basis for 
a statistical test of the null hypothesis, it was de- 
cided to administer three tests as follows: 

1. The Dunning Physics Test, Form Am,* as 
a pre-test at the beginning of the school year, 
1958-59. 

2. The Dunning Physics Test, Form Bm,* as 
a post-test at the end of the school year, 1958-59. 


11 Jbid., pp. 52, 54. 

12 Kenneth E. Anderson and Fred S. Mont- 
gomery, “An Evaluation of the Introductory 
Physics Course on Films,” Science Education, 43 
(December, 1959), 386-394. 
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3. The Terman-McNemar Test of Mental Abil- 
ity, Form C,* as an intelligence test during the 
middle of the school year, 1958-59. 

The three hypotheses under test in the 
form of questions were as follows : 

1. Did the experimental classes achieve 
significantly more than the control classes 
with intelligence quotients and pre-test 
scores held constant ? 

2. Did the students of the experimental 
classes with above average, average, and 
below average intelligence quotients achieve 
significantly more than their counterparts 
in the control classes ? 

3. Did the students in the experimental 
classes evidence a_ significantly greater 
change in variance from the pre- to the 
post-test than did the students in the con- 
trol classes ? 

The results of the above study were sum- 
marized as follows: 


The data presented in this study would lead 
one to conclude that the film method produced 
somewhat greater variability in achievement than 
did the conventional method. Therefore, in pro- 
portion as this is true, the film method was su 
perior. Also, it seemed to produce greater vari- 
ability than the conventional method for students 
in the I.Q. ranges 113-124 and 113 and below. 
Thus, one may conclude that the film method 
was superior to the conventional method for those 
groups of students. 

The reactions of the teachers and the students 
would seem to indicate that there were too many 
films and that it would be a better procedure to 
select and show films once or twice a week. The 
films selected should be those for which equip- 
ment is not available and those that demonstrate 
principles and theories difficult to present in a 
typical high school classroom. 

The conclusions of this study must be tempered 
by the fact that only the classes in two large 
selected schools were used. However, the use 
of two schools similar in size, purpose, and com- 
munity background would tend to minimize the 
effect of these variables. No attempt was made 
to secure a random sample of physics classes in 
the State of Kansas since the cost of a set of 
films and distribution of the films to a large 
number of schools would have been difficult. 

The results of this study parallel quite closely 
the results as obtained in the Wisconsin Physics 
Film Evaluation Project in which 30 control 
and 30 experimental schools were selected at 
random. 


* Published by the World Book Company, 


Yonkers-on-Hudson, New York.}% 
13 [bid., p. 386. 
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The reactions of the teachers and students to 
using films in physics teaching in the Wisconsin 
project were not unlike those made by the par- 
ticipants in this study. It would seem from read- 
ing the results of the Wisconsin project and 
this study, that much is to be gained by using 
the films in high school physics classes. It 
would also seem that there are many deterrents 
to the use of these films. Perhaps the happy solu- 
tion to the whole problem is a wise selection of 
films by the teacher in terms of: (1) his prepara- 
tion to teach physics, (2) the equipment and facili- 
ties available, and (3) the ability of his students 
to master the level of physics he is able to 
present.!4 

The same investigators are now con- 
ducting a year-long study of the effective- 
ness of the Encyclopaedia Britannica Film 
Course on Chemistry, involving 1,000 stu- 
dents of chemistry in the five Wichita high 
schools of Wichita, Kansas. In addition 
to the usual achievement tests designed to 
measure the objectives of high school chem- 
istry, a 50-item test on laboratory techniques 
and apparatus will be administered. It may 
be that students in the non-film classes may 
achieve significantly more on this test 
since a good portion of their class time for 
the year will be spent in the laboratory. 
The students in the film classes will have 
little if any experience in actual laboratory 
work. 

Insofar as these illustrations are exam- 
ples of good research studies, it is almost 
axiomatic to say: That good studies are 
essential if research is to be implemented 
into action. 

Nicholas A. Fattu discusses the char- 
acteristics of good studies in some detail and 
I quote as follows: 

A good study puts us ahead of where we are 
now, tackles problems not handled by peers, solves 
problems that others have failed to solve. A good 
study makes a difference in educational practice if 
the potential applications are taken seriously. A 
good study is imaginative, ingenious, and produc 
tive of new approaches, new ideas, and new data. 
\ good study fits into a pattern of long range 
work. It has antecedents and consequents, and 
the total result is increased understanding of a 
field as a result of the accumulation of studies. 

A good study is carefully designed and planned. 
It identifies a definite problem. All parts of the 
procedure are relevant to the question being 


14 Thid., pp. 393-394. 
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studied—data collected, analysis of data. The 
interpretation of findings or meanings of results 
is directly related to the organization of the study 
and the procedures used. The results are also 
directly related to the conceptualization used, and 
may suggest new data and new concepts. 

A good study is aimed at discovering truth, 
not at supporting a current or proposed practice 
It deals with more general and universal aspects 
of questions that concern education. The goal is 
not to find a quick solution but to develop tested 
principles. Results of a good study can be com- 
municated to peers working in the same area 

A good study is appropriate to the level of 
development of its field and to the questions asked, 
Education is an enormous public enterprise en- 
gaged in a form of mass production. It is impos- 
sible to operate on this scale without systematic 
quality control, for without quality control we 
don’t know where we stand, and we cannot correct 
the weak spots. A program of quality control 
involves systematic and continuous collection of 
facts on pupils, including long term follow-up of 
graduates. Data would include tests but would 
also include data on motivation, socio-economic 
background, level of aspiration, emotionality, etc. 
Operations research tells the school about its raw 
material and about its output. Operations research 
and quality control methods could be applied to 
operational data.15 

In conducting research projects, it is im- 
portant that the school personnel participat- 
ing in research studies are involved in the 
process, They must know the purposes of 
the study under investigation if they are to 
perform their role with some degree of 
sophistication. Furthermore, they must 
gain a workable understanding of the out- 
comes of a study if it is expected that they 
will implement the research findings into 
action. 

In each of the studies referred to in the 
areas of biology, physics, and chemistry, the 
teachers involved were made part of the 
research team. Specific evidence is not at 
hand, but subsequent visits to the schools 
involved indicated that some psychological 
ownership of the research process had been 
acquired. May I illustrate from a paper | 
read before a group of school administra- 
tors and guidance workers? 

Individual analysis and its techniques would not 
exist if all individuals were alike and grew at 
the same rate and in the same manner with re- 
gard to: capacity for learning, personality, in- 


15 Nicholas A. Fattu, op. cit., p. 15. 
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terests, attitudes, and character. If this were so, 
out task would be an easy one. Yet many of us 
have proceeded in our teaching and guidance work 
as if all individuals were alike. In other words, 
we have paid lip service to the principle of indi- 
vidual differences but we have not possessed 
psychological ownership of the principle. 

Psychological ownership with regard to indi- 
vidual differences is acquired by a staff only when 
it studies the phenomena of individual differences 
in the pupils under its guidance and _ tuition. 
Psychological ownership with regard to indi- 
vidual differences is not naturally a part of a 
teacher’s approach to the needs of each child 
until she knows each child as an individual unique 
and different from all other individuals under 
her instruction. 

For example, in the fall of 1950, the teachers 
in a secondary school started a survey to seek 
information concerning drop-outs. From the 
findings of this committee we prepared a report 
and outlined a plan for the prevention of drop- 
outs. The findings of this survey were typical 
of the findings of other surveys of this type. This 
survey was different from other surveys, how- 
ever, in that these teachers developed psychological 
ownership by studying the problem in their own 
school and by developing techniques to fit their 
school. Administrators, supervisors, and guidance 
workers must, if full use is to be made of the 
techniques of individual analysis, develop a feel- 
ing of psychological ownership on the part of the 
staff and even the student body when the need 
arises. The teachers, as a result of this survey, 
asked themselves this question: what could the 
high school do to retain these youngsters in 
school and more adequately equip them for the 
life they will live? 16 

Thus it seems almost axiomatic to also 
say: That school personnel must be made 
a real working part of the research team 
and acquire some psychological ownership 
of the research process if research is to be 
implemented into action. 

Psychological ownership cannot be ac- 
quired in full by active participation in the 
research process. Prior to or along with 
participation must be some solid exposure 
to: (1) formal instruction in the discipline 
or in the area where the educational re- 
search is to be conducted ; (2) psychology of 
learning, both in the psychology of learning 
per se and in psychology of learning as ap- 
plied to a particular academic area; and 

16 Kenneth E. Anderson, “General Considera- 
tions: A Frame of Reference for Research,” 
Music Therapy 1952 (published by the Allen 
Press, Lawrence, Kansas), p. 216. 
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(3) methods of educational research and the 
applications of statistical methods to re- 
search in education. 

The first of these points need not be 
labored upon too long. It should be obvious 
even to the “starry-eyed educator,” that one 
cannot do much real educational research 
unless he knows his academic field well. 
The researcher must be well-grounded in 
his discipline at the undergraduate level and 
in addition have pursued some real graduate 
work in the area. Programs in teacher 
education must demand real academic at- 
tainment in the major or minor teaching 
field. Recent action at the University of 
Kansas resulted in four concentration pro- 
grams for prospective science teachers. The 
one for the preparation of chemistry teachers 
is given below: 

1.General Requirements. All students select 

ing a science concentration should complete 
at least two courses each in biology, chem 
istry and physics. One course is strongly 
recommended in both astronomy and geology. 


A course in geography is recommended 

pn) 
Chemistry 2, Principles of Chemistry 4-5 
Chemistry 3, An Introduction to the 


Chemistry of the Elements 


nN 


Chemistry 28, Quantitative Analysis 5 
Chemistry 161, Organic Chemistry 5 
Electives in chemistry 11-12 


A course in modern physics is recommended 
A minimum of 12 hours of physics is recom 
mended. 

6. A working knowledge of calculus is needed 
as a tool for upper division courses 

. Electives from among the sciences so that 
the number of hours totals a minimum of 60 
Upper division courses should be taken when 
ever possible. 

9. The four-year programs outlined above ar« 
considered minimum preparation for scienc« 
teachers. Teachers are urged to complete a 
fifth year by pursuing the Master of Science in 
Education degree which permits 10-15 hours 
of work in science at the graduate level. Alter- 
natively, teachers may pursue the Master of 
Arts degree or Master of Science degree in 
one of the science fields 


une Ww 


“I 
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The second of the points listed above need 
not be treated at length in this discussion 
since previous participants such as Dr. 
Mark May of Yale have covered this topic 


in excellent fashion. Pertinent to the dis- 
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cussion, however, is the following state- 
ment : 


Education is an integral part of modern life. 
Modern individual and social life encompasses a 
great complexity of phenomena. Systematic and 
orderly investigations of the “great buzzing con- 
fusion” of life require conceptualizations, that is, 
views of what to look for, how to look for them, 
and what kinds of structures, processes, and rela- 
tionships are involved. If when one entered a 
classroom he had no prior conceptualization of 
teaching and learning, he would see children and 
an adult, he would hear several children and the 
adult speaking, he would note physical items in 
the room, movements of people, and the like. 
What gives it meaning for the investigator of 
classroom instruction is a “model” which he con- 
ceives, a simplified picture of the structure and 
process of classroom instruction. This model usu- 
ally includes such elements as a teacher, pupils, 
objectives of instruction, methods of teaching, 
materials of instruction, learning outcomes. If he 
holds such a model in mind, he has a basis for 
focusing his observations and for arranging and 
analyzing his data. This development of a formal 
model provides a way of viewing the complex 
phenomena in a fashion which permits scientific 
study. Models serve to simplify a process which 
appears on the surface to be too varied or com- 
plex or haphazard to be understood. But models 
must not only simplify complex phenomena but 
they must provide a means for explaining and 
predicting the variations and regularities observed 
in the phenomena. Hence, conceptualizations 
change as research indicates that earlier models 
fail to explain or predict many of the observations 
noted. For example, a common model for re- 
search in instruction in the 1920’s included a 
teacher, a group of pupils, methods of teaching, 
learning outcomes. 

This conceptualization recognized variations in 
the intelligence of pupils, various methods of 
teaching and variations in the degree of achieve- 
ment by the pupils of the learning outcomes. Since 
that time, a number of things have been added to 
this model, such as variations in the skills, prepa- 
ration, and personalities of teachers, variations in 
the initial achievement of pupils, in the kinds of 
pupil motivation, in the content and intensity of 
pupil interests, and variations among several major 
kinds of educational outcomes, such as knowledge, 
skills, attitudes, and problem-solving. Effective 
educational research is commonly guided by con- 
ceptualizations which provide ways of viewing the 
complexity of educational phenomena in orderly 
and meaningful patterns.17 


The third point listed above needs some- 


17 Ralph W. Tyler, “The Contribution of the 
3ehavioral Sciences to Educational Research,” 
First Annual Phi Delta Kappa Symposium on 
Educational Research, Phi Delta Kappa, Inc., 
Bloomington, Indiana, pp. 57-58. 
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what greater treatment since none of the 
papers presented has given the topic exten- 
sive coverage, particularly as it refers to 
experimental studies. 


As is so often the case, a study of a particular 
problem in education is given a stamp of approval 
or is labeled respectable, because the study con- 
tains a number of tables which are statistical in 
nature. Actually, statistical analysis of data is 
only in order providing the researcher : 

1. Selects the appropriate statistical technique 
for the data at hand and in addition tests the 
assumptions basic to the technique. This implies 
an adequate background in the field of statistics 
and measurement. Even the coroner conducting a 
post-mortem examination selects appropriate tools 
and techniques, but even then his examination 
more often than not fails to produce additions to 
the knowledge of medicine. 

2. Applies the “Golden Rule” of statistics. This 
in essence means that consideration is given to 
statistical techniques early in the study, which is 
often a controlled experiment, before the data 
have been gathered. Too many studies supposedly 
experimental in nature are like corpses—all that 
one can do is hold a post-mortem examination. 
An experimental study should be carefully planned 
in advance under conditions which will afford a 
secure basis for new additions to knowledge. 

In most investigations other than the descrip- 
tive type, the two chief problems are: (1) testing 
statistical hypotheses, and (2) estimating popula 
tion parameters. The first involves an exact test 
of significance or a test which is based on a 
known probability distribution. Usually this in- 
volves setting up the hypothesis as a null hy- 
pothesis, applyng the appropriate statistical tool, 
referring the final result to the appropriate model 
or distribution, and last of all a rejection of the 
null hypothesis or its acceptance (failure to re- 
ject it). 

It is essential in an experiment that the principle 
of randomization be observed. Otherwise a test 
of significance has no validity. It is important 
that groups of students which are to be treated 
differently, have the same probability of being 
so treated. In other words, the educational treat- 
ments should be randomized. In addition, the 
students should be assigned at random to the 
various groups receiving different educational 
treatments. Only when samples are obtained in 
this manner and only when the experiment makes 
it possible to secure a valid estimate of the experi- 
mental errors, is statistical inference permitted. 

It is important in setting forth the plans of 
an experiment to answer the questions which 
prompted the research and to list all the vari- 
ables that might conceivably influence the results. 
In an experiment based on the assumption of 
controlling all factors except the one under in- 
vestigation, it is often observed that results will 
change from one experiment to another of the 
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same kind. If all the essential conditions are 
varied simultaneously rather than one at a time, 
one can observe the effects of the factors in a 
nearly natural setting. Factorial design is appro- 
priate because the effects of the interactions of all 
combinations of factors under consideration are 
measured. ... The chief advantages of factorial 
experiments are: (1) greater efficiency, and (2) 
greater comprehensiveness in that effects and in- 
teractions are estimated, and (3) that the con- 
clusions have a wider inductive basis. 

It is possible to partial out in a factorial design, 
such as the above, the effects of pre-science infor- 
mation and intelligence. This would call for a 
factorial design involving analysis of covariance. 

Consideration of designs of the factorial type 
before the investigation gets underway might 
make the research efforts more fruitful. 

the research worker in science education 
should: (1) use adequate and reliable statistics 
when the research calls for description, (2) 
use statistical techniques properly by testing 
assumptions basic to the techniques, and (3) select 
and use statistical tools in the early stages of 
an investigation. In addition, the research worker 
in science education should be aware of new 
statistical tools and sampling distributions avail- 
able for exact tests of significance and think of 
problems in science education not only in terms 
of tests of significance but in terms of problems 
of estimation. 

Finally, the science researcher should use the 
powerful tool of analysis of variance and covari- 
ance to bolster the controlled experiment in science 
education, and insofar as possible consider in 
future studies the possibilities of varying all the 
essential conditions simultaneously by designs of 
the factorial type so that our findings will reflect 
natural settings and thus have wider applicability 
in our science teaching. When this becomes an 
accomplished fact, science teaching via realistic 
research will improve immensely.?* 

Thus, it seems almost axiomatic to say: 
That if reasearch is to be implemented into 
action, the persons involved in the research 
process must be well-grounded in their aca- 
demic fields, know the psychology of learn- 
ing, and be sophisticated in the application 
of research and statistical methods to prob- 
lems in educational fields. 

The aims of educational research are per- 
haps those of science, namely: description, 
explanation, and prediction. Or to put it 
in terms of statistics, the aims are: sum- 
marization, comparison, and inference. In 
a sense, these constitute levels of research. 

18 Kenneth E. Anderson, “The Statistical Ap- 
proach to Problems in Science Education,” Science 
Education, 38 (December, 1954), 390-397. 
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The last two are related and concern in- 
quiry which goes beyond the level of gather- 
ing facts, important and indispensable as 
this process may be. This is simply to say 
that educational research which is con- 
cerned with simple fact-gathering has little 
chance of being implemented into action. 
As Ernest Nagel puts it: 


. the simplicistic Baconian conception of sci- 
ence still seems to dominate much empirical re- 
search in this area, so that the assiduous collec- 
tion of data, uninformed by a clearly formulated 
and consciously entertained controlling hypothesis, 
is often taken to be the paradigm of sound in- 
quiry. . . . Although no one can be explicitly 
aware of all the tacit assumptions one is making 
in the conduct of any inquiry, it is well to realize 
that one is always operating within some frame 
work of presuppositions, and to be habitually on 
the lookout for those that are highly questionable. 
This point seems to me especially important in a 
domain, such as the study of human behavior, in 
which theoretical notions are frequently taken 
for granted that are still not firmly established. 
The rather prominent fluctuations of fads and 
fashions in educational practice, though presum- 
ably each is based on the findings of allegedly 
“scientific” research, provide some evidence that 
many of those findings are not the conclusions of 
a critically conducted inquiry.’® 


When operates on the levels of expla- 
nation and inference, he must possess a so- 
phisticated understanding of the framework 
within which he operates. For example, 
he must be aware of the assumptions under- 
lying the application of a statistical tech- 
nique and have a sound feel for the concept 
of error. Again, to put it in Nagel’s words, 
I quote: 


that although research techniques are 
often employed in this domain with undoubted 
mechanical expertness, those who use them do 
not always possess a mature understanding of 
their intellectual tools. For example, they are 
in general not sensitive to the limitations of 
various types of quantitative scales currently in 
use, and are sometimes not aware of even such 
fundamental points as that the relative magnitudes 
of numerical differences on an ordinal scale are 
without significance. Similarly, they apply many 
statistical formulas in drawing inferences from 
data, without much thought to the fact that 
while those formulas may be valid within the 


19 Ernest Nagel, “Philosophy in Educational 
Research,” First Annual Phi Delta Kappa Sym- 
posium on Educational Research, Phi Delta 


Kappa, Inc., Bloomington, Indiana, p. 77. 
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framework of theoretical assumptions in which 
the formulas are derived, these assumptions may 
not always be realized with a sufficient degree of 
approximation to warrant the inferences. More- 
over, there is often only a dim conception of the 
nature of controlled experiment, so that general 
propositions are asserted on the basis of ostensibly 
confirmatory data that do noi previde competent 
support for those conclusions. In any event, there 
is a frequent neglect of the fundamental canon of 
experimental reasoning that the mere agreement 
of factual data with a given hypothesis does not 
constitute cogent evidence for the latter, if those 
data are also compatible with equally plausible 
competing hypotheses.?° 


Thus it seems almost axiomatic, that if 
research is to be fruitful and transferable 
into action, it must be conducted insofar as 
possible on the upper levels of the research 
continuum, preferably at the level of pre- 
diction or inference. 

Poor studies are often trivial studies or 
often include : 


those that have been done so often that 
there is no use doing them again—correlations 
between ACE, high school ranks, etc., and college 
grades.*! 


The above is simply an appeal to those 
who do research to be thoroughly familiar 
with the literature available regarding the 
Undoubt- 


edly the participants in this conference are 


problems under investigation. 


familiar with the excellent summarization on 
“Television Research in the Teaching- 
Learning Process” by Presley D. Holmes.”” 

But to make my point, there is little to 
be gained in the repetition of studies that 
have exhausted the problem. To do so is 
to hinder the implementation of research 
into action. 

Whether or not the six points I have 
stressed for the implementation of research 
are realistic, they are in my opinion highly 
essential. 


[ have not touched on the obvious steps 


20 Tbid., pp. 77-78. 

21 Nicholas A. Fattu, op. cit., p. 16. 

22 Presley D. Holmes, Jr., “Television Research 
in the Teaching-Learning Process.’ Unpublished 
doctoral dissertation, Wayne State University, 
1959, 152 pp. 
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on how to get action. Edgar Dale ** out- 
lines the four basic steps in any effective 
communication process. They are: 

1. You must get the attention of the listener, 

the viewer, or the reader. 

2. You must prepare the materials in such a 

way that they are clear and precise. 

3. The reader or listener or viewer must believe 

what you say. 

4. The person communicated to must act. 
Dale also gives a few suggestions for im- 
proving learning and action. They are as 
follows: 


_ 


. Start where people are. It is hard for a 
specialist who has spent years of study and 
years of action in a field to understand how 
limited a person’s background can be in an 
area in which he is not experienced. 


2. Try conversion through diversion. Let new 
learning hitchhike on the old. It is hard to 
get people to do something entirely new. 

3. Be satisfied with little changes. Progress is 
a series of nudges—not a big jump. We must 
be satisfied at the outset to see a few little 
steps taken in the right direction. 

4. Provide local examples. Schools, for ex- 
ample, may reject a successful innovation 
occurring some distance away but accept a 
local example. 

5. The personal flavor in communication may 
also be an important factor in getting action. 
Thus in “Mass Persuasion,” the study by 
Robert K. Merton of the Kate Smith broad- 
cast on bond selling during World War II, 
we see the role of “person to person” com- 
munication. 

6. Team effort is an important way of getting 
action. Motivation may thus be tightened 
and explanations made clearer. 

7. Don’t expect too much too soon. Thoreau, 


when asked about the hereafter, is quoted as 
saying, “One world at a time.” Important 
educational ideas may take twenty-five years 

to get full acceptance, and often do. 
Perhaps of more importance to the prob- 
lem of implementing research into action, 
is an all-out commitment to the worth of 
the research process. Perhaps the following 
is pertinent as a conclusion to my remarks: 
Research can serve education in the same way 
that it serves such fields as medicine and agri- 
culture. It can test the effectiveness of new pro- 
grams; it can establish principles which will sug- 
gest new procedures. Changes are being proposed 


23 Edgar Dale, “How Do You Get Action?2”, 
The News Letter, 25 (January, 1960), No. 4. 
( Published by the Bureau of Educational Research 
and Service, Ohio State University, Columbus, 
Ohio. ) 
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and made in our educational programs because of 
the current concern that all citizens shall achieve 
their full educational potentials. We would be 
delinquent in our duty if, at the same time, we 
did not strengthen and extend the program of 
evaluation whereby we might know whether the 
new programs are producing their intended re- 
sults. 

Research is needed today to resolve the heated, 
and often bitter, controversies regarding educa- 
tional policies and methods. Many of these dif- 
ferences in views stem from a lack of basic knowl- 
edge regarding learning and learners. Only when 
we know what various educational programs pro- 
duce, and when these results are attested by ob- 
jective scientific evidence, can we settle upon the 
better programs. 

It it not enough to urge classroom teachers to 
put more effort into teaching subjects by tradi- 
tional methods. Many current methods are the 
product of years of traditional practice and they 
are not necessarily “the most effective” in terms 
of current needs and knowledge. Over a period of 
years research has shown repeatedly that tradi- 
tional methods are often based in part upon false 
principles of learning and that new methods can 
be devised to replace them. 

We need research not only on educational meth- 
ods, but we need a great deal of research upon 
the problems of motivation ; we need to know far 
more about aptitudes and their development; we 
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need to know more about the social forces which 
encourage or discourage youth from staying in 
school or entering a learned profession. Research 
has already provided insights and techniques for 
making better use of our human resources, but we 
shall remain comparatively ineffective until we 
know far more than we do now. 

Research on educational problems and on prob- 
lems significantly related to education is increas- 
ing in amount and in coverage. Funds from the 
federal government, foundations, and institutions 
have steadily increased. But, in relation to the 
need for improving education and to the impor- 
tance of educational efficiency, the present invest- 
ment in educational research is totally inadequate. 

Organizations of professional educators and 
groups of specialists are independently promoting 
many kinds of research. The results are often 
fragmentary. Too little opportunity exists for 
the ablest research leaders to pool their thinking 
in formulating research studies in education. Cre- 
ative investigators from many fields need to focus 
their interests and capabilities on education. The 
interdisciplinary approach must be encouraged if 
educational research is to extend its full values 
to the profession of teaching.*4 


24 Kenneth E. Anderson, “A Report from the 
American Educational Research Association Pres- 
ident,” AERA Newsletter, 10 (October, 1959), 
pp. 1 and 3. 


THE TEACHING OF SCIENCE IN A LIBERAL ARTS PROGRAM * 


MarkK GRAUBARD 


The University of Minnesota, Minneapolis, Minnesota 


HE teaching of science at the university 

level resolves itself into two problems. 
One is the problem of teaching students who 
major in one science or another and know 
exactly what they want, and the second is 
the problem of teaching science as a part of 
the liberal arts curriculum, hence for a 
general education. It is the latter that 
concerns us and is a matter of considerable 
importance because it is difficult to decide 
just what is one to teach as science. The 
field of science is vast and the selection of 
items indispensable or valuable to a general 
education is a matter of opinion. In addi- 


* A paper read at the University of Puerto Rico, 
March, 1957. 


tion, there is this to be considered. The 
American educational system permits the 
high school student the freedom of choice, 
a freedom quite unique in the educational 
systems of the world. It permits him to 
have elective courses so that he can evade 
any subject matter he regards as difficult or 
unpleasant. This leeway is due partly to 
the fact that the American democracy is 
unique in offering a high school education 
to every boy and girl. Hence it must cater 
to many students who are not interested in 
science or who are, in fact, opposed to tak- 
ing it voluntarily. The result is that many 
such students come to our universities, 
which are also generally democratic, and 
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many of which as state universities are 
obliged to take in every graduate of high 
school who has satisfied certain minimal 
requirements. (At Minnesota it is a grade 
of C in all academic courses.) 

Most state universities will thus have 
many students who are qualified for admis- 
sion and yet have not had any science 
courses to speak of. All many of them re- 
quire for admission is a course in algebra 
and one natural science, say biology or 
some elementary general science mixture. 
Whatever one thinks of it, our colleges must 
recognize the existence of these students and 
decide what kind of science education they 
are to be given even though all of them are, 
strictly speaking, fugitives from science. 

Normally one agrees on the minimum 
university requirement in science, say, 18 
credits taken in specified parcels, e.g. two 
or three courses in chemistry or one and 
two in some other field. Obviously this is 
a compromise arrangement and is based 
upon the idea that this much science is what 
we can agree upon as essential in a person’s 
education. It is obvious that this arrange- 
ment is not very satisfactory even though 
it may be workable and gratifies the notions 
of some educators or administrators. The 
problem requires further analysis especially 
in recent years when familiarity with science 
is of general significance, both domestically 
and internationally. 

We need only enumerate a few of the 
social problems which are of major im- 
portance and which are fundamentally 
scientific in nature. Let us take the prob- 
lem of atomic energy in war and peace, the 
problem of fallout, problems of energy 
sources in general, rural electrification, soil 
conservation, guided missiles, diet and vita- 
mins, population and natural resources, race, 
racial segregation and conflict, mental traits 
and evolution, explorations, rockets, avia- 
tion, and many others such as explosives, 
chemicals, poisons, public health, viruses, 
contagion, quarantines, or immunization. 
All of these topics appear in the daily press 
and are meant for the so-called “‘intelligent 
citizen.” Many of them come up for occa- 
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sional legislation and are the subject of 
congressional discussion and investigations. 
Surely it is not too much to expect that the 
college graduate see himself as the average 
enlightened citizen, and that he be able to 
read and understand such news items. Does 
our present curriculum enable the college 
graduate who is not a major in science and 
whose primary interests lie elsewhere, to 
read intelligently such material and act in- 
telligently on the decisions to be reached 
by legislative, public or professional bodies? 

It may well be that the average non- 
science major who fulfills his science re- 
quirements either in chemistry, astronomy, 
physics, biology, geology, or psychology or 
some combination of these may not be 
equipped to understand intelligently many 
of the topics cited. If we want our educa- 
tion to be functional it is obvious that some- 
thing must be done by way of stating clearly 
what the goal of such a student’s scientific 
education should be. There are no diffi- 
culties in deciding what the specialist in 
science should work at during his four or 
five years of specialized training, or what 
background he needs if he is a pre-medical 
or pre-engineering student. But when it 
comes to the student who seeks a general 
education then the problem of what he 
should know becomes troublesome. 

Many teachers in the field of science have 
made the subconscious assumption that the 
object of a science course is to train the 
student in scientific rigor, in the meaning 
of scientific reasoning, and in the method- 
ology of science. The assumption is that if 
he knows what science is he will have a 
scientific mode of thought and will develop 
an objective kind of thinking that will save 
him from the pitfalls of emotionalism, sub- 
jectivism, and ail kinds of undesirable 
modes of thought so clearly distinguished 
in the non-scientist. This assumption is 
accepted by many scientists, non-scientists 
and teachers and philosophers of science. 
Such men may even question whether one 
year’s learning about scientific problems can 


possibly teach a logical rigor which gradu- 
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ate students in science take several addi- 
tional years in acquiring, and may even 
doubt that rigor in the field of physics will 
guarantee mental skill in the field of politi- 
cal, social or biological thinking. Yet they 
cherish nonetheless the assumption that a 
“rigorous” course in any one science is 
good for the student. 

Many possibilities are thus open for the 
kind of science to be offered. One may offer 
a rigorous course in any one science as the 
sole constituent of a science education and 
permit the student to fend for himself in 
the future in all matters of science. Or one 
may decide that the student who has escaped 
science in high school will never be a rigor- 
ous scientific thinker, but to become one he 
has to be trained laboriously at least in two 
fields with a fair amount of laboratory 
training. To be of any help to such a 
student one would then have to decide on 
the kind of sciences, say chemistry or 
physics, zoology or geology etc. that can 
facilitate his understanding of the nature 
and meaning of science. A third approach 
has been experimented with under the name 
of block and gap method in which the whole 
panorama of science is scanned but in a 
selective manner. Certain scientific bits are 
studied in a way the instructor considers 
fairly exhaustive and others are omitted 
entirely lest by studying them skimpily, the 
habit of superficiality be instilled in or made 
attractive to the student. The fourth ap- 
proach is the one which has aroused much 
opposition and consists of the now well- 
known course which presents a relatively 
superficial summary of the development, 
evidence for and content of the fundamental 
concepts of modern science. 

It is agreed by many scientists and teach- 
ers that the student who has successfully 
avoided science in high school and has made 
up his mind that science and mathematics 
are too difficult for him, will gain little from 
a so-called rigorous course in chemistry, 
physics, geology or zoology, and that the 
best that can be done in recognition of his 


persistent determination to avoid science 
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for four years is merely to acquaint him 
with the language, concepts and tools of 
science. The aim of this kind of training 
is supported by the hope that such students 
will make an intelligent audience for scien- 
tific problems and that no matter what pro- 
fession or occupation they may enter, they 
will be able to understand the ideas and 
problems which science raises in our times. 
Contemporary courses in general science 
offered in many American universities have 
this plain, simple and unpretentious objec- 
tive. The so-called survey course rests on 
the assumption that some people are born 
with aptitudes in specialized fields, others 
with no outstanding skills of any kind, and 
some simply have no aptitude in science. 
The believers in a rigorous scientific edu- 
cation for anyone who is registered in a 
liberal arts college, assume also that a good 
laboratory course is what makes for scientific 
thinking and _ scientific understanding. 
They therefore advocate that the student 
be offered a few hours a week of labora- 
tory training which will enable him to 
understand the quantitative method and 
the various procedures of the scientist. 
That too, I believe, is a snare and 
delusion because many people who have 
gone through the mill of such laboratory 
courses are very frank in admitting that 
it was a coercive procedure which often in- 
volved them in trance-like operations in 
which they followed mazes of regulations 
without fully understanding reasons, mo- 
tives and objectives of individual steps. 
The fact is that any laboratory procedure 
is the result of many years of experimen- 
tation, thoughts, hunches, and skills and 
the student who simulates these gestures 
may get very little out of them unless he is 
both interested and determined to under- 
stand their meaning. There is no evidence 
with which to decide on the merit of the 
orthodox or even reformed laboratory pro- 
cedures, but the indications are that labora- 
tory work done by students not interested 


and even averse to specialization in the 


field, is merely busy-work. There is more 
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copying in the preparation of laboratory 
reports than in any other field. 

We may therefore summarize the subject 
in this manner. The assumptions of the 
advocates of specialized, rigorous scientific 
courses for the non-specializing student are 
open to question. On the other hand, those 
who believe in the general science course 
for mere familiarity can strengthen their 
case by claiming for the course only what 
it can actually deliver. They will not teach 
the student basic science, methodology, 
rigorous thinking etc. They merely offer 
to teach the non-science student a modicum 
of science comprehension, hence a modicum 
of understanding of the objectives, methods, 
tools, history, development and scope of 
science and expect no more than can be 
achieved. The objective then would be to 
see to it that the college graduate be 
equipped to read freely and understand 
current scientific problems to a reasonable 
degree. If that modest objective is at- 
tained, I think general education in science 
will have accomplished a good deal. 

The claims of the rigorous “science 
methodology” advocates are highly debat- 
able because there are no ways of determin- 
ing whether the student gains much or 
anything from the brief course in the special- 
ized sciences, whether he learns the scien- 
tific logic and rigor which is promised him 
or whether he gets much out of the labora- 
tory techniques. This program as a rule 
lacks any tests and has yet to offer a way 
of determining whether a student actually 
attains those objectives in toto or in part. 
The general familiarity advocates can, on 
the other hand, present both tests and data 
to defend their claims. 

The advocates of the general science 
course are not averse to the additional ex- 
perience of demonstration and laboratory 
to their lectures or discussions. On the 
contrary, it is almost impossible to teach 
any science comprehension without a labora- 
tory or without abundant demonstrations. 
But the goals of the laboratory are corre- 


spondingly different in this case. They are 
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to acquaint the student with the methods, 
procedures, modes of operation and attack 
employed by scientists in various situations. 
The objective is not to teach him the skills, 
nor to prove how one law or another is 
obtained from the data, but rather to use 
one or two examples of procedures in col- 
lecting data, in their interpretation or classi- 
fication, in the setting up of an experiment, 
in deriving a law, to impress him with the 
skill of using experimental procedures to 
penetrate the depth of some obscure prob- 
lem, and other such components of the 
scientist's approach. 

Similarly different is the task of choosing 
laboratory assignments. Since the objec- 
tives are to acquaint the student with tech- 
niques and methods rather than to teach 
him manipulations—the experiments must 
be of a suitable nature. 

The argument is often stated that this 
kind of course in general science is a smat- 
tering of many things and necessarily super- 
ficial. The answer to this argument is that 
of course it is a smattering and of course it 
is superficial, but then that may be said 
of every course at the college level. Obvi- 
ously a course in ancient history lasting 
a semester or a quarter, can only deliver 
a smattering of superficiality because there 
are hundreds of books that have been 
written on the history of Greece and Rome 
and, moreover, there are many phases of 
Greek and Roman culture that are covered 
in many specialized volumes. Supposing 
one takes a course in Greek or Roman 
science, in Greek and Roman politics, or 
Greek and Roman literature. Even the very 
specialized text in such fields will be super- 
ficial by comparison with the list of works 
available, and discussions and analyses of 
those works. The same applies to a year’s 
course in physics, chemistry, or astronomy. 

Superficiality is what you make it; as a 
relative term its use has to be projected 
against some abstract conception of per- 
What is an 


ideal course in science? but What does one 


fection. The question is not 


expect the general student without aptitude 
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or interest in science to know about science, 
and for what specific purpose? Tests can 
be performed for the purpose of finding out 
whether such a student gains from the 
course what is expected. I believe that all 
such tests will prove that the people who 
have taken general science courses of the 
kind here advocated are very happy with 
the attainments which the course bestows 
upon them. They are rendered capable of 
reading articles about science and of think- 
ing about the stimulating and fascinating 
subjects in fields of science which previously 
they dared not approach. The course has 
opened up their minds to phases of nature 
previously shunned by them because of a 
fear that they would be too difficult and 
frustrating. Those are the very statements 
that the people who had taken these courses 
have made in questionnaires. Many of 
them who choose teaching elementary school 
have stated that if it weren’t for such a 
course they would be embarrassed before 
their students who ask a variety of ques- 
tions about growth, meteorology, antibodies, 
heredity, flowers, rockets, shooting stars, 
Northern lights, and similar topics they 
hear or read about. Had they taken some 
specialized science course it is doubtful that 
they would have obtained as much value 
from it for the uses they actually make of 
the material. On the other hand, it is 
doubtful that they fall short in their scien- 
tific thinking or in the appreciation of what- 
ever it is that the other courses promise 
them. It must therefore be concluded that 
objective tests point to the superiority of 
this course over the others. 

Culturally too, a general science course 
has more to offer than the rigorous special- 
ized course. The general course can logi- 
cally invade the field of science history or 
the impact of science on social events, and 
can help the student regard his education 
as a stepping stone to further expansion of 
his interests. He has received a social and 
intellectual tool that he can work with. 

What should be the content of such a 


general science course? Several books are 
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available that deal with the physical sciences 
and some of them are extremely good. 
They give a survey of the basic ideas, both 
ancient and modern, in the field of astron- 
omy and the scope, prevailing assumptions, 
methods and tools used in ancient and 
modern astronomical investigations. They 
supply the cultural background against 
which these ideas have evolved, their recep- 
tion, and the use made of them by man both 
in the primary field as well as in secondary 
ones in which they may have application. 
Such a course discusses the basic phenomena 
and laws of physics, chemistry and geology. 
In other words it presents the basic con- 
cepts of our knowledge of the material 
world about us from the remote galaxies 
to electrons and neutrons. In physics it 
analyzes mechanics, forces, vectors and 
their summation, motion, Newton's laws, 
kinetic theory, electricity, light, sound, elec 
trons, nuclei, etc. In chemistry it examines 
problems of interaction of elements, the 
nature of compounds, the general laws of 
chemical reaction, their applications, and 
various contemporary problems that chal- 
lenge the imagination and skill of chemists. 
It takes up problems of organic chemistry, 
of biology, heredity, evolution, ecology, and 
all the other phases of organic life. In 
geology the same basic ideas are singled 
out for discussion and analysis: the atmos- 
phere, rocks and minerals, erosion, diastro 
phism, strata and maps, vulcanism, ice ages, 
geological history, etc. 

All topics studied require a specific ap- 
proach in view of the limited objectives set 
for the course. Generally speaking the 
available texts in the physical sciences are 
better than those in the biological sciences 
though efforts are afoot to supply the need 
in the latter field as well. What is im- 
portant is that such a course must have 
specific materials and suitable approaches. 
The respective courses for the specializing 
and the non-specializing students are as far 
apart as is a general course in the apprecia- 
tion of the novel or modern poetry from a 


course in the writing of a novel or poetry. 
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Two such courses must have two different 

objectives, are meant for different people, 
lead to different results and have teachers 
possessing different skills. 

Consider a student interested in literature, 
music or elementary education who has no 
great skills in science and mathematics and 
has successfully evaded them in high school. 
Surely no harm can come to him from such 
a course when the specialized course in 
physics with problems requiring some 
mathematical development or ability would 
benefit him little except teach him how to 
get by ina fog. And to say that such people 
deserve no college degree is sheer nonsense. 
You might just as well say that a student 
who lacks a musical voice deserves no degree 
or may not attend a concert. We must face 
the problem realistically and educate such 
people for our own good if not for theirs. 
\ democracy cannot plan its educational 
program on such an abstract set of values. 
It can limit the number of college admissions 
on practical grounds but not on an abstract 
notion of an ideal education. Ideal for 
what? Declared by whom? 

We have a large population to deal with. 
At state universities all are entitled to an 
education within the stated objectives of 
the law as to what constitutes qualification 
for admission. Within that scope it is only 
common sense to permit our young people 
the best possible development of their minds. 
It is society that stands to gain by their 
effort because it acquires an enlightened 
public. We thus give our students what 
we want the public to have, namely some 
basic intelligence and understanding of im- 
portant social problems involving science. 
If they know the language of science and 
understand the problems, concepts, and 
something of the history and approaches of 
science, well and good. A college education 
will then have done a good job by way of 
preparing them for a good life in our society, 
both by enriching their own minds and by 
improving them as citizens. 

The specialized science courses have their 
own troubles and should keep their faculties 
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stimulated to improve such courses, if they 
find it desirable. There is no point in one 
group trying to usurp the goals of another 
or seeking to impose its ideas on the general 
student population. After all, a physicist 
who teaches at all prefers to teach physics 
to physics majors or to people who are 
interested in physics. He functions best in 
that position. To teach physics to non- 
physics majors requires a special interest 
and ability. To pass judgment on the kind 
of science to be taught to non-science 
majors, requires an attitude and _back- 
ground which few professional physics 
teachers frequently have. What is there to 
be gained by putting such men before a 
class of non-majors to teach physics to such 
who fear it or who are convinced they will 
never make use of it, and often picture 
themselves as victims of academic bondage? 
It is neither an effective nor an intelligent 
educational policy. 

No such spirit prevails in the general 
science courses if the teacher is enlightened 
and sympathetic and clear about the goals 
of the course. Students take it with pleas- 
ure. They feel that everything that is 
offered is within their reach and realize 
that the ideas presented to them are stimu- 
Most of them feel 
that they are making progress. And even 


lating and digestible. 


if some are slow, they know that they are 
not imposed upon but that the weakness is 
their own and that they had better do some- 
thing about it. This method is only com- 
mon sense and common decency. 

There is a group of science teachers who 
believe that the only way to teach science 
to one and all is by a thorough study of the 
logic employed by the great scientists of the 
past through a deep analysis of their prob- 
lems and mode of reasoning as exhibited 
in some of the writings of Galileo, Kepler, 
or Newton. This depth penetration is to be 
done, they believe, without resorting to text- 
books which, they claim, may render every- 
thing superficial or inadequate. They be- 
lieve that only such education really tells 
the student what science is about. I believe 
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that the University of Puerto Rico has much 
of this ideology. To my mind it is a good 
goal for specialized, advanced and sophisti- 
cated students of science but a very poor one 
for the non-science student. These students 
want to know something about the world. 
They want to know something about elec- 
tricity, light, the nucleus or energy. Which- 
ever phase the teacher wants to stress is 
his own business. But in any case, the 
student must become familiar with the prob- 
lems and know something about what the 
sciences are doing in their broadest outlines 
or what kind of applications the principles 
of science are being put to. 

The notion that we must understand the 
woof and web of the original works of a 
few of the great scientists is a luxury which 
ill becomes a simple freshman or sophomore 
in any of our state universities with its 
random sample of our population. These 
students are not equipped to face a past 
culture with modes of reasoning that are 
of that past. They will do very well if they 
understand even the contemporary mode of 
reasoning in: science. The language of 
Galileo and the thoughts of Kepler are as 
distant and strange as past cultures. The 
values, problems, hunches, insights and pit- 
falls in the reasoning of geniuses of the past 
present very intricate historical, psycho- 
logical and cultural puzzles. One has to 
be highly sophisticated in contemporary 
things and in specialized backgrounds to be 
able to fully understand or resolve them. 
I doubt very much whether this kind of 
penetration into the intricacies of minds of 
the past and the subsequent interaction of 
its lessons with the culture and belief pat- 
terns of our time can lead to an intelligent 
integration and understanding of science 
by an elementary student. Full apprecia- 
tion of the historical quest for science re- 
quires understanding of cultural anthro- 
pology, of history, of human nature, of 
changing institutions and belief trends, of 
the pitfalls of belief patterns and their 
rationalizations, the difficulties of extricat- 
ing oneself from them, the delicacy of chal- 
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lenging institutions without offending one’s 
own beliefs and the beliefs of others, the 
struggles within one’s mind to resolve con- 
flicts between new ideas and cherished old 
ones. These and many more are difficult 
problems that can be found entangled in the 
ideas of Galileo, Kepler, Boyle, Gilbert, 
Galvani and many others who were pioneers 
in modern science. Scientific logic is often 
so deeply embedded in a skein of other ele- 
ments as to make it invisible. 

I hardly can see how a study of snatches 
and segments of the historical process of 
man’s growth in science can benefit any 
student at the level at which this approach 
is usually presented. A graduate student 
even would have to strengthen his mental 
sinews to be able to do justice to this task; 
an elementary student, in my opinion, would 
only be baffled by it all and gain little. It 
would be interesting to see whether some 
test could be devised to determine how much 
the student really does gain from the early 
samples born in the medieval womb of 
modern science as unfolded by some of the 
dialogues of Galileo, the writings of Kepler 
or Boyle, as compared with what such a 
student would gain by way of facing life 
with the kind of knowledge to be obtained 
from a general science course of the kind | 
described. 

No doubt the subject still requires much 
thought. Above all it is essential to agree 
on the basic premise—what it is we want 
the general student to know in science and 
how much are we to teach him of that 
material, and what results and uses do we 
expect from our effort. 

The task of finding qualified teachers for 
such a course is frequently a difficult one. 
We must not forget that our present de- 
partments in the various sciences pay little 
heed to teaching methods or personalities 
and concentrate primarily on the research 
record or pe tential of their staff. As stated, 
even persons who make excellent teachers 
in an ordinary departmental course may be 
wholly unsuited to teach the general science 
course. An introductory course in physics 
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or zoology requires no time to develop in- 
terest within the student, to alert him to 
the importance of science, or to stimulate 
him to the desire to read or think about 
scientific matters. Yet these are the major 
obstacles on the educational path of those 
registered in a general science course. Also 
the kind of physics teacher who believes in 
challenging his students to solve, within a 
few minutes, problems which may have re- 
quired keener minds far longer periods to 
analyze and clarify, and is regarded as a 
pest even by the average specializing stu- 
dent, would, in a general science course, 
constitute a genuine menace to education. 

The ideal teacher in our type of course 


is one who loves science but also loves stu- 
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dents and can instill in them a will to under- 
stand and a wish to know science. He must 
have experience in research, but must pri- 
marily be a teacher and a natural historian 
of broad scope and possess the widest possi- 
ble scientific curiosity and knowledge. He 
must be deeply interested in the impact of 
science on society, past and present. If his 
aims are to develop these qualities in the 
student, he is likely to succeed. But if his 
aims are the unmeasurable, questionable, 
scientific logic, as he or some chosen author- 
ity has spelled it out, he will be wasting 
time and fail to show any worthwhile re- 
sults. For the former goal the results are 
visible and measurable; for the latter they 
are misty and evanescent. 


TRIBULATIONS OF THE SCIENCE TEXTBOOK AUTHOR * 
A. M. WINCHESTER 


Stetson University, Deland, Florida 


: ben topic of science textbooks and the 
problems facing the authors of such 
books is undoubtedly of great importance, 
yet one which receives comparatively little 
attention at scientific gatherings and in the 
literature. Hence, it might be worthwhile 
for us to explore this topic in order to get 
a better understanding between authors and 
users of textbooks. My experience in this 
field has been with college textbooks at the 
introductory level and my remarks will be 
primarily concerned with this field, although 
many points will apply equally well to text- 
books on the high school level and to text- 
books for more advanced college courses. 
There are few who would disagree with 
the statement that the textbook is one of 
the most important agents in our educational 
system. In an age when our continued 
existence as a free nation of the world 
depends upon a continuing and increasing 
supply of scientists of the highest calibre, 


surely we cannot afford to neglect any 


* Presidential address given before the Academy 
Conference of the American Associdtion for the 
Advancement of Science, Chicago, Illinois, Decem- 
ber 28, 1959. 





medium with which we can reach the minds 
of those with the aptitudes to add to the 
future pool of scientific talent. Certainly, 
the science textbook is a very potent poten- 
tial medium for the stimulation of interest 
in science and the training of scientists of 
the future. 

This is not to minimize the importance 


( 


f good teaching, for surely the teacher 
can have an influence which extends far 
beyond the printed page. In all too many 
cases today, however, we find science being 
taught by those who are not properly trained 
and who may be so overloaded with teach- 
ing duties that it is not possible for them 
to give the personal attention necessary to 
bring out latent interests in the students. 
Such situations place a great burden of 
responsibility upon the textbook, for this 
will be the student’s primary source of 
content with the great body of knowledge 
in the field being studied. Who can say 
how many potential great scientists have 
had their interest and curiosity stifled by 
the sterile combination of poor teaching and 
poor textbooks. Such a loss is a luxury 


we can not longer afford. 
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Encouragement should be given to those 
with the training and ability to produce 
first class textbooks. The writing of a text- 
book is a much more difficult task than is 
commonly realized by those who have not 
done such writing. 
felt that, during his spare time, he could 


Many a teacher has 


sit down and dictate his lectures to a secre- 
tary, send them off to a publisher, and 
within a few months a textbook comes off 
the press. Let me assure you that it is far 
from being so easy. Statements glibly 
made with so much assurance before a 
class have a way of appearing open to con- 
siderable question when put down in black 
and white for all to see and criticize. Since 
few are familiar with the problems of writ- 
ing and producing a textbook, it might be 
well to survey them briefly. 

First of all, there must be an author. 
This author must meet certain basic re- 
quirements if the book is to be a success. 
He must be much more widely acquainted 
with the general field of his science than 
the average teacher or research worker. A 
person may be a very good teacher, but if 
he has concentrated his teaching in com- 
parative anatomy and his research has been 
in the same field, he is not likely to be able 
to produce a well rounded textbook of 
zoology or biology. And even should he 
wish to write a textbook of comparative 
anatomy he would find that he would have 
to spend much time learning of the dis- 
coveries in the areas outside his own par- 
ticular research specialty. The renowned 
research worker who has done no teaching 
for many years usually makes a poor text- 
book author as publishers have learned. 
This may not be due to any lack of ability 
to do such writing, but simply because he 
cannot take the time to become familiar 
with the many other branches of the subject 
outside of his own specialty. 

Second, there is the rather obvious point 
that the author must have ability to express 
himself in a manner which is understandable 
and to the point. There are some who may 
be very well qualified in other respects, but 
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who lack this necessary ability of facile 
expression on the written page. Too often 
the word “textbook” carries with it a con- 
notation of dullness. This need not be so. 
There is a natural human interest in well 
written books in science as demonstrated 
by the popularity of such trade books as 
Carlson’s The Sea Around Us. While 
textbooks should never attempt such a popu- 
larization, there is no reason why their 
contents cannot be presented in a manner 
which is interesting and understandable. 
There is no merit in a textbook style which 
is merely a dry catalogue of facts. Science 
is a vital, absorbing subject and should 
never be presented to the neophyte in such 
an obtuse manner. 

The potential textbook author must have 
sufficient interest and desire to write to 
furnish the drive to carry him through years 
of intensive, painstaking work. Evenings, 
holidays, vacation periods, and every avail- 
able spare moment must be given over to 
the task if the book is to be finished within 
any reasonable time. He must be willing 
to sacrifice much of his time which might 
be available for research and postpone in- 
tended projects until the textbook can be 
completed. Without the perseverence to 
carry through years of such work, it is 
better never to start. Books long delayed 
in preparation have a way of becoming out 
of date before they ever appear in print. 
Many a potential author has an unfinished 
manuscript gathering dust on the shelf be- 
cause he began his task without full reali- 
zation of the enormity of effort involved 
If readers had a better concept of the great 
amount of concentrated effort involved in 
the production of a book we might be some- 
what less critical of the small mistakes and 
errors that manage to get in print in the 
best of the textbooks. 

Finally, the potential author must be 
possessed of a “thick skin,” to use a common 
slang expression. If he is a highly sensitive 
person, easily disturbed and hurt by derog 
atory remarks as to his ability, he had 


better not begin textbook writing. The 
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textbook author is a “sitting duck” open to 
“pot shots” from all directions, with no 
opportunity to shoot back. Every author 
can testify to the biting sarcasm, the snide 
remarks, and generally unfavorable com- 
ments which sometimes appear in reviews 
and letters to the publishers. These may 
reflect not only on the training, experience, 
and ability of the author, but sometimes 
appear even to question his sanity. From 
such remarks a sensitive person might de- 
velop a great inferiority complex and feel 
that he should retire from the field altogether 
and devote his life to some pursuit that 
demands less in the way of mental ability. 

It should be pointed out, however, that 
such sarcastic critics represent the voluble 
minority. They write first, frequently, and 
with the greatest degree of conviction. 
With the passage of time the textbook 
author comes to realize that the great ma- 
jority of those evaluating his book are 
reasonable persons with a much more objec- 
tive viewpoint. As a case in point, there 
was a certain presentation in a popular text- 
book which drew a number of letters of 
fiery criticism. As a result, in the next 
edition this supposedly objectionable method 
of presentation was altered so as to satisfy 
the critics. When the revision appeared 
there followed a flood of letters expressing 
regret that the passage was changed when 
it had been done so well in the previous 
edition. For those interested in improve- 
ment of textbooks, therefore, the lesson is 
obvious. Express approval as well as dis- 
approval. Any author welcomes letters of 
constructive criticism on points needing im- 
provement, but some commendation on the 
good features is desirable as well in order 
to prevent such occurrences as mentioned 
above. 

Assuming that a person feels that he 
possesses these qualifications, and is ready 
to undertake the writing of a textbook, his 
First of all, 
he must decide on the material to be covered. 


problems continue to unfold. 


He must resist the temptation to overem- 


phasize the fields in which he is best in- 
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formed to the neglect of other fields which 
are just as important to the student. In 
the limited space available for the book he 
must carefully decide on the material to be 
included and that to be excluded. In 
making this choice, he must avoid the pitfall 
of giving undue emphasis to the branches 
which are in popular vogue. Remembering 
that it will probably be at least five years 
between the first writing and the appear- 
ance of the words in print, he must not 
allocate too much space to the branches 
of the subject which are receiving the most 
attention at the time. Fashions in scientific 
interest, like fashions in clothing, are certain 
to change and the subject matter which 
seems so popular today will almost certainly 
have been supplanted by other interests by 
the time students begin studying wu. text. 
There is no particular merit in discoveries 
just because they are new, in fact, many 
fail to withstand the test of time. One 
recent review criticized a textbook because 
some of the material covered was thirty 
years old. To the reviewer the material 
was old, it is true, but not so to the students 
just becoming introduced to the field. They 
should not be denied the privilege of know- 
ing of the important discoveries just  be- 
cause the discoveries may have been made 
in the past and are old to those have been 
working in the field for years. It is the task 
of the textbook author to accomplish a 
skillful blending of the old and the new with 
a careful evaluation of those phases of the 
new which give promise of becoming a 
permanent part of the science. 

At length, after the manuscript is finished 
there is the very important problem of 


publication. Here the work must pass an 


acid test. In today’s competitive market, 
publishers must know that a book has a 
good chance of success before they under- 
take the large investment of their time, 
money, and reputation to publish it. Hence, 
each manuscript goes through highly critical 
evaluations before a decision is made. 
Several well qualified critic readers go over 


the manuscript and give opinions and sug- 
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gestions for improvement. If the reports 
of these readers is generally favorable and 
the market seems to justify, the author may 
be given a contract for completion of the 
book. 

Then follows the tedious job of revision 
in the light of criticisms, further reading 
and revisions, making illustrations, reading 
galley proof, reading page proof, making 
the index and the many other time-consum- 
ing details which seem to stretch out in an 
interminable succession. 

As a service to their readers, most scien- 
tific journals have a section for book re- 
views to survey the newly published books 
and evaluate them. Hence, when the book 
finally comes out in bound form, copies are 
sent to the journal editors. A book review 
is based on a sound principle. In theory, 
a person is chosen who is competent in the 
field in which the book is written. He sup- 
posedly makes a careful pursual of its con- 
tents and gives his opinions as to how well 
it accomplishes the purpose for which it is 
intended. This should save the prospective 
users much valuable time in evaluating the 
book personally. That reviews frequently 
go awry of this aim can be illustrated by 
two reviews which appeared in two repu- 
table scientific journals. Mr. G. writes in 
the first review: 

“This is an anthropomorphically oriented ele- 
mentary textbook that is evidently written for 
the college student who has had little previous 
formal education. It is impossible to recommend 
this text for use for any serious beginner’s course.” 

A second review written by Mr. M. is 
somewhat more favorable in its evaluation. 
It reads in part as follows: 

“This newest textbook gives promise of taking 
its place among the leaders. The beautifully clear, 
concise style of writing and the splendid collection 
of photographs, drawings, and diagrams which 
illustrate the topics discussed are bound to have 
great student appeal as well as call forth favor- 
able reactions from the instructors.” 

These opinions seem so clear cut and 
unqualified that one might conclude that 
surely the book reviewed by Mr. G. must 


be poor indeed and not worthy of serious 
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consideration as a text for any course. On 
the other hand, the one reviewed by Mr. M. 
must be an excellent text that would serve 
its purpose in the classroom very well. 

Thus, it appears as if the reviewers have 
served their purpose well—they have saved 
the teacher the time of even considering the 
first, poorly written text and enabled him to 
give his attention to the well written second 
text. The concept runs into trouble, how- 
ever, when we learn that both reviews were 
about the same book. Of what value is a 
book review when such divergent opinions 
can be given about the same volume? 

It appears as if the choice of a reviewer 
is the most important factor in the determi- 
nation of the outcome of the review. The 
fact that unqualified reviewers are often 
called upon may not be so much a reflection 
on the editors as upon the potential re- 
viewers themselves. In many cases the 
more mature and experienced persons who 
would be eminently qualified to make re- 
views feel that they must decline such invi- 
tations because of the time required to do 
a competent job. Editors, thus, may be 
forced to turn to those less qualified who 
are eager to see their names in print and 
perhaps derive some self centered satis- 
faction at the opportunity to criticize the 
work of a more established person. Almost 
invariably such persons are harsh, and even 
sarcastic, in their reviews while those with 
more experience in teaching and writing 
are considerably more charitable in their 
remarks. The two reviews quoted are 
excellent illustrations of two such indi- 
viduals. 

Most teachers seem to prefer to judge 
for themselves because some of the books 
receiving very unfavorable reviews become 
the most popular texts. The book so 
harshly treated by Mr. G., for instance, 
turned out to be one of the leading text- 
books in that field as judged by the number 
of adoptions. A more careful selection of 
reviewers and a greater willingness on the 
part of qualified persons to accept such 


assignments might help make reviews more 
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reliable. Another method, already in use 
in some journals, consists of merely giving 
a survey of the content of the book without 
any attempt to evaluate it. If opinions are 
to be expressed, would it not be well to 
give the author an opportunity to write a 
reply or explanation to any unfavorable 
criticisms and publish this along with the 
reviewer? This would require more space, 
but books are frequently reviewed on the 
basis of standards for which they were 
never intended and such a method would 
give the author a chance to point this out. 
Knowing this, perhaps the reviewers would 
be somewhat more cautious in making 
vague, unfounded criticisms. After all, sci- 
ence is based upon an unbiased evaluation 
of both sides of a question and a review 
presenting only one isolated opinion is 
hardly a scientific method of evaluation. 
With such an array of tribulations one 
might sometimes wonder why any person 
would undertake the task of textbook writ- 
ing. Certainly there must be compen- 
sations or there would not be so many as- 
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piring to be textbook authors. For one 
thing, of course, there is a certain amount 
of distinction and prestige that goes with 
the authorship of a successful textbook. 
There is also the inner satisfaction of having 
made a worthwhile contribution to the 
progress of science. Then, there are royal- 
ties which are always a welcome supplement 
to a teachers income which, in all too many 
cases, is not in line with that received in 
other professions requiring similar training, 
Royalties in themselves, however, generally 
are not sufficient to repay one for the many 
hours of work involved, if we consider a 
trained scientist’s time equally as valuable 
as a trained plumber or brick layer. Prob- 
ably the most rewarding compensation 
comes when the author begins to receive 
letters of appreciation and personal com- 
mendation from both teachers and students 
who are using his books. Then he realizes 
that he is extending his range of useful 
instruction far beyond his own classroom 
to influence the minds of students in all 
sections of the nation. 


SOME EXPERIENCES TEACHING A SUMMER INSTITUTE 
IN BIOLOGY 


Doris F. FALk 


Fresno State College, Fresno, California 


AC the National Science Foundation pro- 
gram of summer institutes for science 
and mathematics teachers expands, college 
instructors as well as prospective course 
members may be interested in our experi- 
ence in setting up and carrying out such a 
course at Fresno State College in central 
California. Fifty secondary school teachers 
participated in the course, the stated pur- 
poses of which were to present new ideas 
for experiments, projects and demonstra- 
tions, to provide the opportunity for field 
trips to learn more about the biotic com- 


munities of this area, and to present new 


concepts in the teaching of biological prin- 
ciples. 

As college supervisor for secondary cre- 
dential candidates in biology doing their 
student teaching in the Fresno City Schools, 
the writer has observed high school teachers 
in action and has formulated some ideas 
about the kinds of experiences that might 
make them more effective biology teachers. 
During the year prior to the course, sug- 
gestions from high school teachers them- 
selves were solicited. The summer course 
was designed to incorporate as many of 
these ideas as possible, resulting in the 
objectives stated above. 
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ORGANIZATION OF THE COURSE 


The 50 participants met from eight to 
twelve every week day for six weeks. The 
group met as a whole for lecture-discussion 
periods and divided into laboratory sections, 
with a colleague, Dr. Arthur Staebler, and 
the writer each taking one of the labora- 
tories. In each laboratory participants di- 
vided into five teams of five. Much of the 
laboratory work was conducted as group 
activity. The two instructors shared the 
lecture periods, each presenting the subjects 
in which he felt best qualified. 

In the middle of the morning when the 
group met in a seminar room for a coffee 
break, lively informal discussions and com- 
paring of notes on teaching conditions in 
the twenty states represented, took place. 
At first, at the request of the class, small 
group discussions on teaching problems 
were arranged for afternoon hours. These 
were not continued beyond the third week 
since the laboratory and field activities were 
taking too much time. A picnic in the foot- 
hills for all participants and families during 
the second week, and a dinner followed by 
a social evening in the garden of the home 
of the writer during the final week were the 
organized social events of the session. 


TEXTS, EXAMINATIONS, AND GRADING 


The two textbooks for the course were 
“A Sourcebook for the Biological Sciences” 
by Morholt, Brandwein, and Joseph, and 
“Laboratory Experiments with Radioiso- 
topes for High School Demonstrations,” a 
publication of the U. S. Atomic Energy 
Commission. Required readings were also 
assigned in “Physics and Chemistry of 
Life,” a collection of articles from “The 
Scientific American.” 

Two quizzes, a final examination, and 
five reports or projects as indicated below 
determined the grade for the course. 

The opening session of the class began 
with introductions, discussion of the organi- 
zation of the course, assignments, grading, 
and a discussion of the philosophy of teach- 
ing biology. 
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PROJECTS 


Since the backgrounds of subject matter 
preparation of the members of the group 
were so heterogeneous, it was felt that a 
wide variety of materials at different levels 
of difficulty should be presented. During 
the first week several projects which were 
to continue for a number of weeks, were 
started. The construction of an aquarium 
and terrarium was demonstrated by the 
instructor. It is usually assumed, for in- 
stance, that every biology teacher knows 
how to build and maintain aquaria and ter- 
raria. In actual practice there are many 
who do not. Each laboratory team was as- 
signed the responsibility to gather materials 
and organisms from the field, to set up and 
maintain the tanks, and to keep a daily log 
of events taking place in each. Participants 
were also required to submit a final report 
from each team at the end of the session. 

Early in the course a field trip around 
the campus was made, with participants 
being divided into two groups. At the end 
of the tour, each participant was assigned 
the project of choosing a plot of ground 
and making observations of the activities 
and interrelationships of the organisms in 
this plot at different times of day over the 
six week period. While one group was 
making the field trip, the other group was 
in the laboratory inspecting the new high 
school and college textbooks, laboratory 
manuals, reference books, film lists, and 
other new source materials on display. At 
this time, many of them brought in materials 
of their own which they had found particu- 
larly useful as teaching aids and there was 
a lively exchange of ideas among the 
teachers. 


DEMONSTRATIONS 


Each participant was also responsible in- 
dividually for the preparation and presen- 
tation to the group, of a demonstration of 
practical application to teaching. A write- 
up, outlining purpose, materials, procedures, 
etc., was put on stencils so that it could be 
duplicated and distributed to each class 
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member. This in itself gave everyone a 
permanent list of 49 (perhaps) new ideas 
for classroom demonstrations. The demon- 
strations were presented in three sessions 
during the fifth week. 


RESEARCH EXPERIENCE 


A controlled experiment! on the effects 
of various concentrations of gibberellic acid 
on different aspects of plant growth was 
carried out by teams over a three to four 
week period. Each team kept a record of 
daily measurements and procedures and 
wrote up the experiment as a research proj- 
ect including graphs, interpretations, con- 
clusions, and further experimental work 
suggested by the results. A lecture period 
was spent discussing these reports. 

Other laboratory work consisted of prepa- 
ration of slides (temporary and permanent 
mounts), making protozoa and yeast cul- 
tures, dif'usion and osmosis experiments, 
radioactive isotope experiments (on trans- 
location of P** in tomato plants, preparing 
radioautographs of goldfish skeletons, and 
making counts on internal organs), bird 
identification from mounted specimens using 
a key, study of preserved sea coast inverte- 
brates (prior to field trip to coast), study 
of herbarium specimens of the plant asso- 
ciations of the Sierra Nevadas (prior to the 
field trip to the Sierra), construction of a 
key using needles and cones of evergreens 
encountered on the field trip, and a bacterial 
contamination experiment. An experiment 
on the separation of the components of 
chlorophyll using three different methods of 
chromatography was scheduled but there 
was not sufficient time to perform it. 


FIELD TRIPS 


Two field trips were scheduled, one to the 
Sierra Nevada Mountains east of Fresno, 
and the other to the west on the Pacific 
Ocean. The first was a week-end trip, 65 


1C. L. Strong, “The Amateur Scientist,” Scien- 
tific American. 199, Dec. 1958, 134-142. 
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miles from Fresno to Huntington Lake at 
a 7,000-foot elevation. On the way up, 
stops were made at predetermined spots 
to study the plant communities at different 
elevations and environments. On the moun- 
tain field trip Professor Lloyd Ingles, who 
was conducting another NSF field course 
in Zoology at Huntington Lake, took charge 
of the group. The ecological relationships 
of organisms in the different forest com- 
munities was the theme of this week-end. 
The teachers collected and pressed plant 
specimens for future classroom use and 
were shown trapping, skinning, and mount- 
ing techniques in the field. 

The second field trip was a day at Morro 
Bay on the Pacific Coast about 135 miles 
from Fresno. The trip was made by char- 
tered bus. The participants studied the 
adaptations of marine plants and animals to 
different environmental conditions in the 
various tide pool zones and collected and 
preserved specimens. 


LECTURES 


The formal lectures during the session 
covered subjects of new developments in 
biological research, particularly on_ bio- 
chemical processes such as photosynthesis, 
the role of ATP and enzymes in energy 
exchanges in the cell, the chemical structure 
of DNA and its role in heredity. Subjects 
frequently incorrectly taught in biology 
were also discussed. These included the 
concept of anthropomorphism, the processes 
of osmosis, dialysis, and diffusion, specific 
aspects of reproduction, evolution, and 
origin of life. One lecture was devoted to 
the construction of tests with emphasis on 
selection of test items requiring reasoning 
and critical thinking rather than rote mem- 
ory. The class was asked to make up a 
sample test, based on the gibberellic acid 
experiment, using the principles discussed 
in lecture. 

Several films were shown, and a guest 
lecturer presented a talk on some current 
biochemical investigations. 
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PARTICIPANTS EVALUATION OF THE COURSE 


For purposes of evaluation, a form was 
distributed to each participant with the final 
examination, soliciting (unsigned) com- 
ments on (1) activity of greatest practical 
value, (2) least practical value, (3) greatest 
personal benefit, (4) suggested changes for 
future similar courses. 

Of the activities considered to be of great- 
est practical value, the sessions on presen- 
tation of participants’ demonstrations, field 
trips, and lectures on new biological re- 
search received the highest number of votes. 
The laboratory work, particularly with 
radioisotopes and the gibberellic acid ex- 
periments were also generally approved, 
although some of them felt that too much 
time had been spent on the latter and that 
it was too complex for the average high 
school class. (See comments in instructors’ 
evaluation. ) 

The terrarium-aquarium project received 
the most votes as having least practical 
value, most of the comments indicating 
that it was too elementary. A minority felt 
that the field trips were of limited value, 
especially to teachers from other states and 
that some of the lectures were “over their 
heads.” Some felt that too much time had 
been spent on the participants’ demonstra- 
tions and that some screening should have 
been done to eliminate the inferior ones, 
and more time allowed for criticisms by 
class and instructors. 

Receiving the most votes for “greatest 
personal benefit” were the field trips, lec- 
tures with new ideas, and exchange of ideas 
with other participants and instructors. 
The gibberellic acid experiment as an illus- 
tration of how to conduct a scientific re- 
search project and learning how to con- 
struct an identification key also received 
favorable comment. The ecological ap- 
proach to teaching biology, the realization 
that biological principles are more important 
than facts in teaching high school biology, 
the opportunity to become familiar with the 
textbooks and assigned readings, were all 
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mentioned as having been of significant 
personal benefit. 

Some suggestions for course changes, in 
addition to those already given, were as 
follows: more subject matter lectures, more 
guest lecturers, more lab work, more field 
work, more techniques and methodology, 
elimination of grading, grouping of partici- 
pants according to preparation, less diversity 
of activities, more bacteriology, smaller en- 
rollment. 


INSTRUCTORS’ EVALUATION 


From the instructors’ point of view, it 
would not be possible to make all of the 
suggested changes since time is such a 
limiting factor. However, in the light of 
our experience we would make the follow- 
ing changes if we were to offer the course 
again : 


1. Enrollment should be limited. Fifty was too 
large an enrollment for a course of this kind. 
There was not enough opportunity for personal 
contact. 

2. There should be more homogeneous group- 
ing according to subject matter preparation of the 
participants. All of the activities satisfied some 
segments of the group, but not all of the members 
benefitted equally from all activities. 

3. The program might have included more out 
side speakers. 

4. The presentation of individual demonstra 
tions by participants was successful, but should 
be limited to demonstrations which illustrate a 
biological principle. Also, more time should be 
allowed for constructive criticism of both subject 
matter and method of presentation, including 
speaking. It was obvious that practice in speak- 
ing before a group is a real need for new as well 
as more experienced teachers. 

5. A research-type activity, similar to the gib- 
berellic acid experiment, should be included in 
any institute course for teachers. If our objec 
tives as science teachers are to encourage scientific 
attitudes, to teach the methods of science, and 
to interest our able students in continuing in 
careers in science, then as teachers we should 
know the simple fundamentals of research methods 
ourselves. It was surprising to discover that so 
many teachers did not know how to use an ana- 
lytical balance, to construct graphs, to do the 
simple mathematical calculations necessary to find 
percentages or to make dilutions of solutions, or 
to differentiate between results (as obtained from 
analyzing the data) and conclusions or inter- 
pretations (as formulated from the results). The 
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large majority of the teachers were unable to draw 
conclusions from or see significant trends or rela- 
tionships in sets of data. Many had never worked 
with a control, nor had they been aware of the 
importance of variables in the environment other 
than the experimental variable. 

The gibberellic acid experiment, as carried out, 
included too many separate problems and could 
have been more effective if it had been simplified. 
It had been hoped that by suggesting a wide 
variety of topics for observation (effect of different 
concentractions of the acid on roots, stems, leaves ; 
organic, inorganic, water content) appropriate 
selections could be made by the teachers for their 
own classroom use. Instead, some of them were 
confused or felt rushed by the sheer number of 
factors requiring measurement and analysis. 

6. The laboratory work preparing slides, proto- 
zoa and yeast cultures, and carrying out osmosis 
and diffusion experiments was valuable to the 
majority of the participants. Special emphasis 
was placed on the principle of osmosis, since it is 
such an important subject, often inadequately 
understood by teachers. Many of them indicated 
that for the first time they had learned what 
osmosis really is. 

7. The problem of stimulating the class by ac- 
quainting them with recent developments in bio- 
logical research (which requires some fundamental 
knowledge of chemistry), and at the same time 
not “going over their heads” is a difficult one to 
resolve in a heterogeneous group. However, the 
generally favorable comment on the lectures, with 
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suggestions that even more be included, indicated 
that perhaps the lectures were considered success 
ful by the majority of the participants. 

8. As much field work as possible should be 
included. Many have had no field work at all 
in their preparation and through field experience 
many became aware for the first time that biology 
is the living subject that it is. 

9. More time should be provided for small group 
discussions in different areas of teacher interest. 
“Photography,” “Science Fair Projects,” “The 
Slow Learner,” “Curriculum for the Advanced 
Biology Class,” were some of the suggested dis 
cussion topics. As mentioned, some of the groups 
were actually organized but were discontinued 
because of lack of time and leadership. Definite 
group leadership by participants is imperative. 
The time required for regular class activities 
should not extend beyond the scheduled time (in 
this case 8 to 12 noon). Some of the slower or 
more conscientious members needed time to work 
on their projects during the afternoon which pre- 
cluded their participation in the group discussions. 

10. In conclusion, the instructors sincerely felt 
that the participants generally profited by the 
experience. The many hours of preparation 
during a whole year prior to the course, and the 
detailed work of actually carrying out the planned 
daily activities and field trips were amply re- 
warded when a look of sudden realization would 
show in the faces of the participants, which seemed 
to say, “Here is something that is going to make 
me a better biology teacher.” 


GUIDANCE NEEDS IN SCIENTIFIC AND TECHNICAL 
EDUCATION 


WILLIAM F. 


BRAZZIEL, JR. 


Southern University, Baton Rouge, Louisiana 


ing dean of the School of Engineering 
at the Louisiana State University re- 
cently revealed that for every 800 engineer- 
ing enrollees in the freshman class only 150 
graduated as certified engineers. The 
Commisison on Human Resources and Ad- 
vanced Training concluded in 1954 that 
“fewer than half of the upper 25 per cent 
of all high school graduates ever earn col- 
lege degrees; only 6 out of 10 of the top 
a | 


5 per cent do.’ Such waste in America’s 


human resources deprives both the indi- 

1 Dael Woefle, America’s Resources of Special- 
ized Talent. New York: Harper and Brothers, 
1954, p. 8. 


vidual and society of the benefits of fully 
developed and well directed potentials and 
points up, with great clarity, the need for 
fully implemented guidance programs and 
the deeper teaching of guidance centered in- 
struction to make the science and technical 
curriculum both meaningful and fruitful. 
To avoid the frustrations of attempted 
study in fields not suited to their aptitudes 
and interests and to develop continuing in- 
terests in correct endeavors and to ferret 
out latent aptitudes, students need at an 
early age the opportunities to: 
1. Study the world of work, the requirements 
in training for various occupations and the 
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responsibilities of working at the tasks of 
the various callings. 

2. Accurately assess his aptitudes and determine 
what area he is best equipped to train for. 

3. Accurately assess his interests and to match 
as best he can interest and aptitude. 

4. Study the institutions for training and select 

one which will adequately equip him for his 

life’s work. 

Study ways and means of financing further 

training beyond the high school. 


wn 


6. Receive counseling to aid him in resolving 
problems which he is not able to cope with 
alone. 

In order to understand the importance of 
accurate choice in vocational selection and 
the role of the occupation in the life of the 
individual one must first have some under- 
standing of the individual and of his needs. 
Roe in her Psychology of Occupations 
points out that the old concept of economic 
man has proved totally inadequate to explain 
why men work, why they work as they do 
and what it is they are working for.* 
People work to satisfy inner needs for self 
maximization, for esteem from others, for 
security from physical austerity and to 
satisfy an aesthetic hunger for genuine 
creativity. Richard Centers’ studies of 
motivational phenomena validated the long 
held hypothesis that man’s goals and aspi- 
rations are conditioned by present roles and 
that these desires are manifested and ful- 
filled through occupational choice.* Occu- 
pations as sources of need satisfaction are 
of extreme importance in our culture and as 
such assume a place of great value in the 
adjustment and mental health of the indi- 
vidual. 

There are approximately 22,000 different 
types of occupations in the United States 
today with new types being created yearly 
due to the changes and advances of the 
times. Adolescents tend to select occu- 


pations which have been surrounded by the 


2Anne Roe, The Psychology of Occupations. 
New York: John Wiley and Sons, 1956, p. 23. 

3 Richard Centers, “Motivational Aspects of 
Occupational Stratification,” Journal of Social 
Psychology, Vol. 28, 1948, pp. 187-217. 

4 Dictionary of Occupational Titles, Washing- 
ton, U. S. Department of Labor, Vol. I, 1949, 
p. 1 (also monthly supplement occupational out- 


look). 
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glamour and publicity which modern meth- 
ods of mass media now make possible. 
Science and technology have been so treated 
and it is important that it not be “over 
chosen” because of this attachment. Stoops 
and Wahlquist point out that while only 11 
per cent of all males in the greater com 
munity work as professional and technical 
workers, more than 33 per cent of the boys 
choose occupations in this area.6 This 
brings the frustrating experiences of failures 
to achieve or to adjust to the demands of 
the occupation which guidance and deeper 
teaching could perhaps have obviated. 

The anti-thesis of “over choosing” is of 
course, the under-estimation of abilities and 
the selection of occupations which will not 
fulfill the basic needs set forth above. 
“Underchoosing” like over-choosing has as 
its basis developmental inadequacy in con 
cepts of self. This concept is a result of the 
interaction between an organism and the 
culture in which it finds itself. Super de 
scribes the development of such a concept 
by pointing out that: 

People are born with certain behavior potentials, 
with muscular, neural and endocrine tendencies 
which make easier or more difficult the develcp 
ment of a given type of ability or personality 
trait. Beginning early in life these behavior 
potentials are acted upon by the environment in 
which the infant or young child lives: Certain 
kinds of behavior are favored by parents and 
bring gratification, or are disapproved and bring 
punishment. Much early behavior is imitative; 
it stems from identification with those who can 
grant or withhold gratification. As the child's 
range of interpersonal experiences and relations 
widens, so his identifications become more varied 
and more diverse. Finding that he is both like 
and unlike the objects of his identifications, he 
begins to develop a concept of himself as a distinct 
person, as self rather than other.® 
Many excellent scientific and _ technical 
minds have therefore identified themselves 
with other disciplines and having found the 
concept highly compatible, at least with the 
adolescent point of view, they embrace it 

5 Emery Stoops and Gunnar Wahlquist, Princi- 
ples and Practices in Guidance. New York: 
McGraw-Hill Co., 1957, p. 103. 

6 Donald Super, The Psychology of Careers. 
New York: Harper and Brothers, 1957, p. 81. 
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making reorientation difficult and sometimes 
impossible without trauma and conflict. A 
consideration of the social institutions which 
impress the highly formative organism 
should point up, with great clarity, the role 
of the guidance services in safeguarding 
accuracy in concept development. 

The child's first experiences with persons 
are inthe home. His opportunity to observe 
and to participate in activities are in the 
home. It is through it that he is introduced 
to the variety of roles which can be played 
in his culture and to the variety of activities 
in which people can engage. It is important 
in these times that parent-child guidance in 
the many ramifications of scientific and 
technical pursuits be made available to every 
family. 

In American cultures the school is the 
greatest institution for the exploration of 
new concepts of self and the gradual modi- 
fication of the concepts already developed. 
This is done through formal instruction and 
through the welter of co-curricula activities 
found in the American school today. It is 
important that every child have the oppor- 
tunities to explore a role in science and 
technology along with an exploration of his 
own abilities and be allowed to choose or 
discard at will. 

In American cultures the summer job is 
an institution. In addition to the money 
making possibilities are the added values of 
exploring the tasks of occupational fields 
and the opportunities for isomorphization 
of self and tasks or rejection of task and 
the subsequent modification of the self con- 
cept. Trade union restriction, child labor 
laws and prejudice against youth in some 
communities mitigate heavily against ex- 
ploration by the young adolescent of the 
world of work. It is important in our time 
that the values of exploration be pointed out 
to both students and to employers so that 
these blocks can be removed and _ these 
values realized. 

Self concepts perhaps are modified or 


fused most easily through study by the indi- 
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vidual of himself and the world of work. 
It is important that the school make both 
easily available to him. The former is a 
function of the testing or student inventory 
services of the guidance program and the 
latter is a function of the occupational in- 
formation services of the program and of 
deeper teaching in the classrooms. 

All facets of the school’s testing program 
have implications for the student in explor- 
ing opportunities in scientific and technical 
fields. A comprehensive program of test- 
ing includes the following: 


1. The determination of primary mental ability. 


2. The determination of aptitudes for general 


fields. 
3. The determination of aptitudes for special 
fields. 
4. The assessing of interests in general fields. 
5. The inventory of emotional tone, adjustment 


and personality. 


6. Compiling indices of achievement in all fields. 


Tests are of value only when their impli- 
cations and their limits are understood by 
those who work with students and when 
they possess a high degree of validity and 
reliability for the situation in which they 
are used. At best they must be considered 
as only an aid to decision making in voca- 
tional choice and not as the final or rapid 
answer to what is now known to be a 
gradually developing process. Some tests 
have shown great accuracy in identifying 
persons with ability and interest to achieve 
in scientific and technical fields and which 
have been of value in aiding the student to 
modify his concept of his role in the occu- 
pational structure. A partial list of these 
measures follow: * 
1. Primary mental abilities 

California Test of Primary 

Mental Abilities 

Otis Quick Scoring Test 

of Primary Mental Abilities 

7 For a comprehensive listing plus a critique for 

each measure and other pertinent information see: 
Oscar Buras, The Fourth Mental Measurement 


Yearbook. Highland Park, N. J.: The Gryphon 
Press, 1953. 
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2. Aptitudes 
General Aptitude Test 
Battery 
Standard Scientific 
Aptitude Test 
Bennett Mechanical 
Comprehension Tests 


3. Interests 

Strong Interest Inventory 

Kuder Preference Record 

Minnesota Multiphasic 
4. Emotional Tone, Adjustment and Personal- 

ity 

Personality Inventory 

3ell Adjustment Inventory 
5. Achievement 

Read General Science Test 

Cooperative Biology Test 

Cooperative Chemistry Test 

Dunnings Physics Test 

Davis Test of Functional 

Competence in Mathematics 
A careful study by the triumvirate of parent, 
adolescent and teacher counselor of the per- 
sonal profile of the student as compared to 
the task profile of scientific and technical 
occupations are of great value in concept 
modification. It is important that science 
teachers train themselves in service to 
achieve competence in the use of psycho- 
metric techniques in the guidance of their 
students and the use of these techniques in 
helping them to make wise occupational 
choices. 

Opportunities to study the world of work 
is also a necessity in the program. Without 
this opportunity testing and counseling are 
far naught as the individuals self concepts 
in the world of work are limited to the ex- 
periences or life space, real or imagined, 
which the individual has been privileged to 
enjoy. It is important that such as experi- 
ences be broadened in a positive fashion in 
order that the adolescent can know 
thoroughly the demands of and opportuni- 
ties in occupations other than those to which 
his culture has exposed him. 

Children learn about occupations from 
persons in their life space, and from the 
social institutions of the community. This 
implies then that children with scientific and 
technical ability who live in culturally de- 
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praved environments will enter these fields 
of endeavor less frequently than will chil- 
dren raised in more fortunate circum- 
stances. Studies have been made which 
adequately support such a thesis.*.* 1° It 
is abundantly evident in our time that 
America cannot afford such a waste of man 
power. It is necessary that the schools and 
the teachers of technical disciplines within 
the schools assume the responsibility of 
broadening these bases of experiences and 
of enriching these life spaces. 

Occupational information is gained by 
the students through a variety of ways and 
means. It behooves each school to study its 
situation to determine how best this infor- 
mation can systematically become a part of 
the learning experiences of every student. 
A partial list of ways and means follows: 


The Occupational Information File 

This is perhaps one of the better methods of 
keeping students abreast of occupational trends 
and the requirements and availability of jobs, 
salaries and opportunities for advancement. A 
commercial enterprise; the original file is placed 
in the school library and supplemented by sub- 
scriptions to briefs which are published periodi- 
cally." 


The Dictionary of Occupational Titles and the 
Occupational Outlook Supplement 

A comprehensive listing of all occupations 
(22,000) in the United States giving a thorough 
description and location of each job is found in 
the Dictionary. The supplement is published 
quarterly and reports pertinent trends in the labor 
market.!* 


The Library 

Library nooks containing posters of work in 
technical fields and adequate reading materials 
will facilitate the study of occupations. 


Books are of value in general descriptions 


8 Allison Davis, Intelligence and Intercultural 
Differences. Chicago: 
Press, 1952. 

9 Byron Hollingshead, Who Should Go to Col- 
lege. New York: Columbia University Press, 
1952. 

10 A. B. Hollingshead, Elmtown’s Youth. New 
York: John Wiley and Sons, 1949. 

11 For additional information contact Science 
Research Associates, 57 West Grand Avenue, 
Chicago, Illinois. 

12 For further information contact the U. S. 
Bureau of Labor, Washington, D. C. 


University of Chicago 
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of job areas but fail to keep abreast of chang- 
ing trends. Monographs and leaflets pub- 
lished periodically perhaps meet this need 
with more facility. A partial listing of 
sources for the latter is included in the 
special bibliography on occupational in- 
formation. 

Occupational information is also learned 
through bulletin boards, career days, field 
trips, home rooms, clubs and assembly day 
speakers. Each has its assets and limita- 
tions whose elaboration space will not per- 
mit at this time. The most prolific sources 
of occupational exploration however, be- 
cause of the integrative nature of the experi- 
ences, are the teaching-learning experiences 
of students and teachers in the beginning 
courses in science and technology. Perhaps 
nothing can truly replace the teacher who 
is a live human being, well grounded in the 
growth and development of children and 
adolescents, ever sensitive to their needs and 
highly competent in identifying the teach- 
able moment. For it is only when the 
organism is physically and emotionally 
ready and when the culture demands it that 
the optimal teaching learning situation pre- 
sents itself. Subject matter then becomes 
meaningful and dreams are nurtured, hori- 
zons are broadened and the better minds are 
won to science while others are channeled 
into different though equally as important 
endeavors without the enhampering circum- 
stances of regimentation or coercion. The 
President of the United States emphasized 
the need for such an approach when he 
pointed out in his State of the Union Mes- 
sage : 

With this kind of all-incluusive campaign, I 
have no doubt that we can create the intellectual 
capital we need for the years ahead, invest it in 
the right places—and do all this, not as regi- 
mented pawns but as free men and women.!* 





American society with its schools for all 
the children is the bulwark of a free people. 
It recognizes the fundamental dignity and 

13 From the State of the Union Message to the 


Eighty-Fifth Congress (second session), January 
9, 1958. 
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worth of every human being and embraces 
all; talented and otherwise. It is important 
that our schools in our time aid each student 
to attain his maximum potential by making 
the right choice of the right field at the 
right time and setting himself to use every 
resource of the greater community to reach 


his goal 
his goal. 
SOURCES FOR OCCUPATIONAL INFORMATION 


1. American Aviation Educational Council, 
1115, 17th Street, N.W., Washington 6, 
et 


2. American Dietetics Association, 620 N., 
Michigan Avenue, Chicago, Illinois. 
3. American Institute of Mineral and Metal- 


lurgical Engineers, 29 W. 39th Street, New 
York, N. Y. 

4. Bellman Publishing Company, Boston, 
(Vocational and Professional Monograph 
Series). 

5. B’nai B’rith Vocational Service Bureau, 
Washington, D. C. (Directory of Profes- 
sional Opportunities ). 

6. B’nai B’rith Vocational Service Bureau, 

1955. 

Department of Publications, General Motors 

Institute, (Can I Be an Engineer). 

8. (Guide to Summer Jobs) New York 
Sterling Press Company. 

9. Institute for Research, 537 S. Dearborn 
Street, Chicago, Illinois (Monographs). 

10. National Vocational Guidance Association, 
Washington, (Vocational Guidance Quar- 
terly). 

11. Shosteck, Robert, The College Finder, 
Washington. 

12. Science Research Associates, 57 W. Grand 
Avenue, Chicago, Illinois—the American 
Job Series. 


™“I 


13. Superintendent of Documents—Occupa- 
tional Briefs. 

14. The New York Public Affairs Committee, 

New York, N. Y. (from School to Job 

Series ). 

U. S. Department of Labor—Occupational 

Outlook Series. 


_ 
un 


BIBLIOGRAPHY 


Buras, Oscar. The Fourth Mental Measure- 
ment Yearbook. Highland Park, N. J.: The 
Gryphon Press, 1953. 

Centers, Richard. “Motivational Aspects of 
Occupational Stratification,” Journal of Social 
Psychology, Vol. 28, 1948. 

Davis, Allison, et al. Intelligence and Inter- 
cultural Differences. Chicago: University of 
Chicago Press, 1952. 





in : 
in 

unc 
pov 
pov 
sou 
cil 

yea 


to 1 
the 
inte 
apti 
are 


No. 3 


races 
rtant 
ident 
iking 
t the 
‘very 


reach 


TION 


uncil, 
on 6, 


0 N. 


Letal- 
New 


oston, 
zraph 


ireau, 
rofes- 


ireau, 
lotors 
York 
rborn 
iS). 

ation, 
Juar- 


inder, 


irand 
‘rican 


cupa- 


littee, 
» Job 


tional 


isure- 
The 


ts of 
social 


Inter- 


y of 








Aprit, 1960] 


Dictionary of Occupational Titles. 
ton: U. S. Department of Labor, 1949. 

Hollingshead, A. B. Elmtown’s Youth. New 
York: John Wiley and Sons, 1949. 

Hollingshead, Byron. Who Should Go to Col- 
lege. New York: Columbia University Press, 
1952. 

Roe, Anne. The Psychology of Occupations. 
New York: John Wiley and Sons, 1956. 

Stoops, Emery and Wahlquist, Gunnar, Princi- 


Washing- 


SCIENTIFIC WOMANPOWER— 


A NEGLECTED 





SCIENTIFIC WOMANPOWER 207 


ples and Practices in Guidance. New York: 
McGraw-Hill Company, 1957. 

Super, Donald. The Psychology of Careers. 
New York: Harper and Brothers, 1957 

——. Appraising Vocational Fitness by 

Psychological Tests. New York: Harper and 
Brothers, 1949. 

Woefle, Dael 
ised Talent. 
1957. 


America’s Resources of Special 


New York: Harper and Brothers, 


RESOURCE * 


Dr. ALAN T. WATERMAN 


Director, National Science Foundation, Washington, D. C. 


| AM happy to attend this second annual 
conference on the participation of women 
in science and to join my efforts to yours 
in focusing attention on a significant and 
underutilized aspect of our scientific man- 
power resources, namely, scientific woman- 
power. I believe that Secretary Flemming 
sounded the keynote for the American Coun- 
cil on Women in Science when he said last 
year : 

... I feel that it is incumbent upon the nation 
to make sure of the fact that we are utilizing to 
the fullest possible extent, and again in the most 
intelligent possible manner, the women who have 
aptitude for and training for work in various 
areas of activity. 

Samuel Johnson remarked in one of his 
letters, “Nature has given women so much 
power that the law has very wisely given 
them little.”’ 


sage remark expresses the prevailing mas- 


No doubt, the good Doctor's 


culine view that by arbitrarily limiting the 
extent to which women may compete with 
them on their own ground, they are roughly 
It should 
be clear by this time, however, that when- 


maintaining a balance of power. 


ever women have firmly fixed their eyes 
on a goal and set their minds to achieving 
it, no barriers, legal or otherwise, can hold 


out for long. I think we may adopt as a 


* Paper presented at the Second Annual Con- 
ference of the American Council on Women in 
Science and the 126 Meeting of the American 
Association for the Advancement of Science, 
Chicago, Illinois, December 28, 1959. 


premise, therefore, that if women have 
looked upon the fields of science and found 
them a fertile and interesting place to work, 
we should all give them wholehearted en- 
couragement. One question before us to 
day is how we can overcome difficulties 
and prejudices where necessary and attract 
talented young women into the fields of 
scientific research and teaching. 

We are concerned, of course, with in- 
creasing the numbers wherever there are 
shortages, but more particularly, we are 
concerned with quality—with the identifi- 
cation and proper encouragement of high 
ability. Although more girls than boys 
graduate from high school, numerically and 
proportionately fewer of them go on to 
college. The loss of talent between high 
school and college is particularly acute in 
the case of high-ability girls. According to 
a study by the Educational Testing Service, 
less than half of the upper 30 per cent of 
the high-ability girls continue their edu- 
cation, in contrast to some 60 per cent of 
the boys of the same ability level who do. 
This is the first point at which it becomes 
possible to form some estimate of the loss 
of potential talent for science among women. 
The National Science Foundation believes 
that the first objective should be to go after 
the high-ability students—both boys and 
girls—and make sure that they receive all 
the education of which they are capable. 
If this could be achieved, we could then 
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direct our attention to the problem of seeing 
that science gets its fair share of each. 
We find that as the educational process 
continues, the rate of attrition for women 
In 1958, for ex- 
ample, women earned one-third of all bac- 
calaureate degrees and one-third of all the 


grows steadily higher. 


Master’s degrees, but only one-tenth of all 
Doctorates. The American Institute of Re- 
search, in a study just published on Who 
Goes to Graduate School, observes, 

If our society does, as has been often suggested, 
provide insufficient rewards for men Ph.D’s, it 
apparently provides even less for women Ph.D’s. 
A woman’s decision about advanced education is 
perhaps more difficult than a man’s and is gener- 
ally made much later than a man’s... . Men more 
often receive sufficient encouragement from their 
families. 

The sciences do not rank very highly 
numerically, but Foundation studies indicate 
that women in the sciences are more likely 
to go on to graduate work. On the other 
hand, the sciences account for only about 
6 per cent of all Bachelor’s degrees awarded 
to women. If you are interested in the 
distribution of these by field, women ac- 
counted for 22 per cent of the total Bache- 
lor’s degrees in the biological sciences in 
1957-58; about 28 per cent in the mathe- 
matical subjects ; and only 12 per cent in the 
physical sciences. 

I do not plan to burden this discussion 
with a great many figures and percentages. 
[ think it is clear that in a numerical sense 
only, women do not comprise a significant 
part of our over-all scientific effort. We 
are thus failing to realize the potentials of 
an important portion of our total brain 
power. 

When we come to analyze the reasons, I 
think these, too, are familiar and that there 
is relatively little disagreement regarding 
them. Women have figured significantly in 
the United States labor force only in com- 
paratively recent years. In 1900 women 
constituted 18 per cent of gainfully em- 
ployed persons. By 1950 the proportion 
had risen to 28 per cent. During this 
period there were important changes in the 
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kinds of work women were doing. The 
number of domestic workers, for example, 
which constituted 29 per cent of all women 
workers in 1900 had declined to 9 per cent 
of the total fifty years later. Women were 
finding clerical jobs more attractive than 
household chores and by 1950 this category 
contained the largest share of women— 
27 per cent. The number of women classi- 
fied as professional, technical, and related 
workers increased slowly during the same 
period from 8 per cent to 12 per cent. At 
the present time, teaching and nursing ac- 
count for two-thirds of all professionally em- 
ployed women, and natural scientists and 
engineers are not a significant proportion 
of women workers. 

It is, of course, natural that women 
should have moved first into those profes- 
sions most closely related to their traditional 
functions: homemaking and motherhood. 
The entry of women into these fields was in 
accord with existing social and cultural 
patterns and accordingly did less violence 
to male prejudices. It is amusing to note, 
however, that while the men were senti- 
mentally describing Florence Nightingale 
as “The Lady With a Lamp,” et cetera, et 
cetera, Queen Victoria! is said to have 
commented, “Such a head! 
her at the War Office.” Miss Nightingale 
undoubtedly justified the Queen’s opinion: 


I wish we had 


Her Notes on Hospitals, published in 1859, 
revolutionize the theory of hospital construction 
and management, and when she opened the 
Nightingale Training School for Nurses at St. 
Thomas’ Hospital, London, she became the founder 
of modern nursing. 

For women to move from the home into 
the broad fields of human service—teaching, 
nursing, and later into medicine and psy- 
chology—was a natural transition but it 
was not accomplished without the hard work 
and determined effort of the many women 
who in both Britain and the United States 
“fought to acquire education and access to 
the professions” and equality before the law. 
In Britain, all professions, public adminis- 


1 Women in Britain, British Information Serv- 
ices, ID 837, September 1948, p. 4. 
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tration, politics, and higher education were, 
in general, closed to women up until World 
War I.? 

Virginia Woolf, in a delightful essay ad- 
dressed to women, A Room of One’s Own, 
tells what it meant to her to receive a small 
legacy : 

The news of my legacy reached me one night 
about the same time that the act was passed that 
gave votes to women. .. . Of the two—the vote 
and the money—the money, I own, seemed infi- 
nitely the more important. Before that I had 
made my living by cadging odd jobs from news- 
papers, by reporting a donkey show here or a 
wedding there; I had earned a few pounds by 
addressing envelopes, reading to old ladies, mak- 
ing artificial flowers, teaching the alphabet to small 
children in a kindergarten. Such were the chief 
occupations that were open to women before 1918. 
I need not, I am afraid, describe in any detail the 
hardness of the work, for you know perhaps 
women who have done it; nor the difficulty of 
living on the money when it was earned, for you 
may have tried. But what still remains with me 
as a worse infliction than either was the poison 
of fear and bitterness which those days bred in me. 

I wonder how many of today’s attractive 
and independent young women, whose op- 
portunities are practically boundless, are 
aware of how recent are the victories that 
created for them their present enviable 
status ? 

It is true that all the difficulties have not 
been overcome and that we are still in the 
midst of an evolving social pattern in which 
women are striving to assert their right to 
compete with men on equal ground in fields 
of their own choosing. 
question of time until women come into 


It is simply a 


their own in science as in other fields. 
Their ability to do so, I might add, has 
been freely acknowledged by science itself, 
which finds no inherent differences between 
the intellectual capacities of men and women. 
All indications are that the distribution of 
intellectual ability is the same for women 
as for men. In our society, however, boys 
and girls are expected to display different 
types of intellectual curiosity and interests. 
As has so often been pointed out, it is 
assumed that little girls will naturally be 
interested in toys and pastimes related to 


2 bid. 
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the domestic arts, and that little boys will 
display interest in mechanical matters. Un- 
fortunately, childish curiosity which ex- 
tends beyond these conventional outlets is 
all too frequently regarded as eccentric. It 
is a shame, when you think of it, that the 
eager and uninhibited curiosity of childhood 
is so often discouraged and repressed, some- 
times at home, and often by the dull peda- 
gogy of early schooling. Little girls, in 
particular, are not encouraged to give full 
expression to their interests lest they de- 
velop into a “brain” and thereby become 
automatically less attractive to the opposite 
sex. If the truth be known, popular surveys 
to the contrary, I believe that few profes- 
sional men want or expect their future or 
present wives to be or to act like morons. 
In all fairness, it probably should be stated, 
also, that little boys who happened to dis- 
play an interest in cooking or dressmaking 
would probably not be encouraged by their 
parents, either, in spite of the fact that the 
world’s greatest cooks and dressmakers are 
admittedly men! These inconsistencies in 
our social outlook could be regarded toler- 
antly as peccadillos if they did not so pro- 
foundly affect the lives of children. If we 
are to cultivate a greater respect for learn- 
ing and the true appreciation of excellence 
in all fields of endeavor, we must begin by 
respecting and encouraging the intellectual 
curiosity of the young in whatever fields it 
may take them. In particular, of course, 
we must outgrow the immature notion that 
a fine mind and a lively intellect are a social 
liability for a woman. History suggests 
that in the most advanced and sophisticated 
civilizations women have enjoyed intel- 
lectual equality with men regardless of their 
economic or legal status. 

The first problem, then, is one of chang- 
ing attitudes toward children, and this must 
clearly begin in the home. From there, the 
next step is to insure that in the elementary 
and secondary schools boys and girls are 
given equal encouragement to develop their 
special aptitudes in the fields that interest 
them. The effectiveness of such encourage- 
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ment depends, of course, upon the reliability 
Thus 
it is important to both teachers and coun- 


of the information that is imparted. 


selors to be well informed themselves re- 
garding the various fields of science and 
the career potentialities of each, with em- 
phasis on those that may prove especially 
attractive to women. The anthropologists, 
for example, have indicated that they wel- 
come women to their field and believe that 
women have special aptitudes for the study 
of man. One of our most distinguished 
contemporary anthropologists, incidentally, 
Dr. Margaret Mead—who is 
well known to all of you. 


is a woman 


The National Science Foundation has 
been studying the whole question of women 
in scientific careers and will shortly publish 
the results of its findings. One of the useful 
things we have found we can do is to try to 
inject into our many programs of education 
in the sciences, increased awareness of the 
potentialities of women for scientific careers. 
Thus in our institute programs, for example, 
we can remind teachers of the possibilities 
for vocational guidance among girl students 
who show special aptitudes for mathematics 
or science. There are undoubtedly many 
girls who have such potentialities and abili- 
ties who are quite unaware of what the 
career opportunities may be. Women sci- 
entists are included in our visiting lecturers 
program, in order that men and women 
students alike may be aware of women who 
have already distinguished themselves in 
scientific careers. It may be possible, also, 
to take note of the special possibilities for 
interesting girls in science through the 
course content and improvement programs 
being supported by the National Science 
Foundation in various fields. 

Men and women are equally eligible for 
support under both the Foundation’s grant 
program and its fellowship program; but 
of course, because of the much larger num- 
ber of men in science, the numbers of women 
In the 1959 fel- 
lowship program a total of more than 12,000 
persons applied. About 1,500 of these were 


are proportionately small. 
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women. Of the nearly 4,000 fellowships 
awarded, 468 went to women. The Foun- 
dation makes every effort to publicize its 
fellowship programs widely through all 
eligible colleges and universities, but it may 
be that within the schools themselves a more 
effective job could be done of informing 
women of the availability of these fellow- 
ships and encouraging the able ones to apply. 
Here, I think, a useful contribution can be 
made by women who are already working 
in science and hence are in an excellent 
position to counsel younger women on the 
advantages and opportunities in the wide 
variety of scientific careers that are open to 
them. 

In a group such as this, there must be 
many who have access, through one means 
or another, to various media of mass com- 
munication, and full advantage should be 
taken of opportunities to educate the public 
on women in science. For example, Dr, 
3etty Lou Raskin, who, I understand, was 
an active participant in last year’s meeting, 
wrote an excellent article for the New York 
Times Magazine, entitled “Woman's Place 
Is in the Lab, Too.” The New York Times 
was, of course, an excellent medium for her 
message, but it did not end there. It was 
later reprinted by her Alma Mater, Goucher 
College, and distributed as a bulletin. I am 
told that it has received wider distribution 
than any bulletin previously published by 
the College. Last summer the article was 
carried by the Reader’s Digest, one of the 
largest of all mass-circulation magazines. 
In fact, a copy was sent to me by the editor, 
who personally called my attention to Dr. 
Raskin’s article. I mention this instance 
in case there is anyone here in the audience 
who feels that there is nothing that she, as 
a lone individual, can do to help the situa- 
tion. 

Recently a group of women scientists met 
for an informal discussion of the problems 
of women in science. The consensus of their 
views was that the biggest problem women 
scientists have is men! I suppose this was 
too good an opportunity to pass up. But 
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in actual fact, the group felt that adminis- 
trators in science do not think it worth 
while to hire a woman, train her, and pro- 
mote her to a responsible position because 
of the likelihood that she will marry and 
leave the profession. The problem is, of 
course, that the woman in science, as in other 
fields, must find a way to satisfy the need 
for two careers: one as a mother and home- 
maker, the other as a professional woman 
in her chosen field. The men who rise to 
the top of their professions are much more 
numerous than women because they have 
only a single set of problems to meet and 
wives at home to look after their creature 
comforts. 

The women were in unanimous agree- 
ment on one point, and that is that there is 
active discrimination against women in 
science careers. There are still many cases 
of discrimination, which may take various 
forms: less opportunity of employment and 
advancement for women in science depart- 
ments of colleges than in other departments ; 
separate salary scales and titles for men and 
women within the same institution; uni- 
versity rules against the employment of 
husbands and wives; a ceiling on academic 
advancement for women. 

The women recognized that although 
certain attitudes and behavior on the part 
of women may be partially responsible for 
the attitudes of administrators, by and large 
the position of women in science is part of 
the larger social pattern in which women 
are still not accepted on an equal basis with 
men in many fields and professions. They 
expressed the belief, however, that this 
situation is changing and that marked im- 
provements can be seen. 

They agreed that one important way to 
meet the problem is through better career 
guidance and counseling. They felt, also, 
that attention could well be given to the 
“re-entry” problem—that is, the problem of 
the woman of about 40 years of age who has 
been trained in science but who interrupted 
her career to rear a family. She cannot, 
of course, expect to come back into her field 
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in full-fledged status unless in the meantime 
she has made determined efforts to keep 
abreast of developments. 

Sometimes this can be accomplished at 
home. Your president has suggested that 
indexing, abstracting, and technical editing 
are tasks that a woman can perform during 
the time she is at home. Tasks such as 
these are by their very nature ideally suited 
to keeping one informed of new develop- 
ments as they appear. The whole field of 
scientific information, incidentally, is just 
beginning to open up and offers attractive 
opportunities for women who have been 
In fact, I am told that 


administrators of scientific information ac- 


trained in science. 


tivities are deliberately trying to lure the 
women out of the laboratories by offering 
them more attractive salaries and better 
opportunities for advancement than some 
laboratories are willing to provide their 
women scientists. 

Teaching is also a possibility for the 
woman scientist who would like to resume 
work as her children grow older. Certainly 
there is a continuing need for teachers, 
which will grow greater rather than less, 
and women with aptitudes for teaching 
science and mathematics should be encour- 
aged to do so. It will undoubtedly be 
necessary for such women to take courses 
that will bring them up to date in their 
fields and provision should be made for 
these. 

In general, there are several types of job 
opportunities open for women in science: 
(1) the woman research scientist who inde- 
pendently, or possibly as a member of a 
husband-and-wife team, devotes herself to 
creative research of the highest order; (2) 
the staff assistant who is neither sufficiently 
gifted nor trained to conduct original re- 
search but who makes an invaluable assist- 
ant to a research investigator. There seems 
to be growing opportunity for women of 
this type, particularly in the medical field. 
And finally, (3) there is the laboratory 
technician who, with perhaps a Bachelor's 








212 ScIENCE EDUCATION 


degree only, can perform a variety of inter- 
esting and useful tasks. 

Incidentally, if a woman scientist is good 
enough—if she is in fact really outstanding 
—she will reach the top regardless of the 
obstacles that may be put in her way, the 
difficulties, or the opposition. I need not 
remind you, I am sure, that the only person 
ever to receive two Nobel awards in science 
was Marie Curie, who, despite privation, 
hardship, and poverty, rose to greatness in 
her field and reared two brilliantly success- 
ful daughters, one of whom, in turn, became 
a Nobel laureate herself. I need not remind 
you of Lise Meitner, who at the moment of 
discovery was driven from her native land 
by religious persecution; or of Gerty Cori, 
wife, mother, and Nobel laureate, who 
courageously carried on her research until 
her death, despite the handicaps of pain and 
illness. 

Administrators in government, industry, 
and universities can help to remove the 
obstacles which may presently obstruct 
careers in science for women. But in so 
doing, they cannot pave the way to great- 
ness—this is something which by your own 
efforts you must accomplish for yourself. 

When all is said and done there is, of 
course, a fundamental problem here and 
one that each woman must solve personally 
—the question is whether she is attracted 
to a professional career and how strongly 
and continuously she wishes to pursue it. 
This is surely a matter for each to decide. 
There will undoubtedly be many who feel 
that homemaking and full attention to 
family may be more important and more 

However, in the face of the 
trend of 


rewarding. 
growing accomplishment by 
women, I wish to put forward the thesis 
that certainly specialized training in college, 
such as a major along the lines of one’s 
interest and aptitude, is the most promising 
and rewarding course to take and the possi- 
bilities should by all means include science 
or even engineering. Under these circum- 
stances any individual, whether man or 
woman, could feel that he is developing his 
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capabilities to the maximum. Not only does 
this give one the satisfaction of having a 
special knowledge or skill which can always 
be turned to advantage, whether for part 
or full-time, but it also provides the possi- 
bility of maximum contribution to society 
and to one’s country in time of need. 

Inevitably we are invited to compare the 
status of women in science in the United 
States and in the USSR. If one looks 
solely at the statistics, the Soviet Union 
would appear to have an impressive lead. 
Of the total number of professionals in the 
USSR—which includes all the professions, 
not merely the sciences—about 52 per cent, 
or around a million and a half, are women; 
65 per cent of the total number of profes- 
sionals in education are women; and 75 
per cent of the professionals in medicine are 
women ; engineering claims a sizable 29 per 
cent of women. But one must look beyond 
the figures. The present status of women in 
the Soviet Union is the result of a social and 
economic pattern entirely different from 
ours, brought about in part by World War 
Il which killed off large numbers of Rus- 
sian men and forced women to take their 
places. Furthermore, equality of opportu- 
nity extends to all forms of labor. Visitors 
returning from Russia report the common 
sight of women sweeping streets and digging 
ditches. 

So far as medicine is concerned, Russian 
men have more or less turned it over to the 
women, feeling, perhaps, that it is related to 
such typically feminine tasks as nursing 
and does not therefore engage their full 
intellectual capacities. Medical tzaining in 
Russia is reported to be neither so long nor 
so intensive as it is in this country, nor are 
the requirements as high. In both Russia 
and China women are able to enter the labor 
force in large numbers because of the state- 
operated nurseries which care for their 
young from infancy. I doubt, however, that 
our own society would be willing to turn 
over to the Government the rearing of their 
children. It is too pleasant and rewarding 
a part of life to relinquish to bureaucrats! 
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As one ascends the academic scale in 
Russia, the number of women in relation to 
men begins to decline. Data for 1956 indi- 
cate that from a total of 224,000 scientific 
workers in the Soviet Union, about 81,600, 
or 36 per cent, were women. Of these, 
about 18,700 possessed either an advanced 
degree or had a scientific title, of which only 
600 were full professors. When we reach 
the level of the Soviet Academy of Sciences, 
the traditional male prejudices are once 
more evident. Despite the substantial per- 
centage of women among the scientific 
workers and their generally high percentage 
of professionals, they comprise less than 
5 per cent of those elected as academician 
and corresponding members of the Soviet 
Union Academy of Sciences. Perhaps the 
Academy has forgotten that its first presi- 
dent was a woman—Princess Dashkov, ap- 
pointed to this post by Catherine the Great. 
It might be noted in passing, too, that the 
Princess was one of the early foreign mem- 
bers of the American Philosophical Asso- 
ciation. 

I should like to close on an affirmative 
note and I believe there is ample justification 
for doing so. The group of women I men- 
tioned earlier agreed that considerable hope 
for the future is to be found in the fact that 
in general the younger male scientists are 
more tolerant of their female colleagues 
than the older generation. This trend 
should be encouraged; and mothers, of 
course, have an excellent opportunity to 
bring up their male children with this point 
of view. 

I am sure that members of the group were 
speaking for all women in science when 
they declared most emphatically that women 
want no preferential treatment, no special 
concessions, no extraordinary considera- 
tion merely because they are women. What 
they want is full opportunity to work side 
by side with the men in the laboratory, with 
equal opportunities to advance to the limit 
of their capacities. 

In the sciences, as in the arts, indeed in 
all kinds of intellectual activity, such matters 
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as sex and national origin are simply irrele- 
vant. Perhaps I may quote again from 
Virginia Woolf: 


; I do not believe that gifts, whether of 
mind or character, can be weighed like sugar 
and butter, not even in Cambridge, where they 
are so adept at putting people into classes and 
fixing caps on their heads and letters after their 
names. All this pitting of sex against sex, 
of quality against quality; all this claiming of 
superiority and imputing of inferiority, belong to 
the private-school stage of human existence where 
there are “sides,” and it is necessary for one side 
to beat another side, and of the utmost importance 
to walk up to a platform and receive from the 
hands of the Headmaster himself a highly orna- 
mental pot. As people mature they cease to 
believe in sides or in Headmasters or in highly 
ornamental pots. 


FINANCIAL REPORT N.A.R.S.T. 


1960 
RECEIPTS 
Eps ee .$ 675.00 
Kenneth E. Anderson—refund.......... 100.00 
George G. Mallinson—refund.......... 93.37 
General Biological Supply House.... 500.00 
ROR a Rr rere 2,510.00 
ME etek ts Ca reiothshencekiseas $3,878.37 


EXPENDITURES 


Randall Whaley—Guest Speaker........$ 50.00 
Luncheon for Dr. Whaley...... mee 4.15 
Adcrafters—Programs, Citations, Badges 45.00 
Projector—Hotel Dennis .......... ou 15.00 
Clarence H. Boeck—1958-59.......... ; 13.00 
Clarence H. Boeck—1959-60...... 75.00 
Morgan State College............ = 33.98 
Thomas P. Fraser—1958-59............ 35.06 
Thomas P. Fraser—1959-60........... 33.00 
Edward K. Weaver—1959-60 ~ 25.82 
Nathan S. Washton—1958-59........... 12.53 
Mrs. Muriel Beuschlein—1959-60....... 10.00 
Vaden W. Miles—1959-60............ 72.95 
Ellsworth S. Obourn—1959-69.......... 150.00 
PPR E 6 ET ons coscs raccoons 42.58 
Hotel Sherman Coffee Hour............ 19.63 
Secretary Expense—1959-60........... 21.07 
Hubin Publishing Company—Programs.. 350.75 
Mark Graubard—Luncheon Speaker..... 108.35 
Luncheon for Dr. Graubard.......... ae 3.50 
Affiliation with Council for Research in 
ER Rr re, 50.00 
i she tani ens ae ek 2,707.00 
tlhe Aphis Oe 2 Pe ee Nae ap My 3,878.37 
ON IROPE AO eres Seer’ ee $ 00.00 


CLARENCE M. Pruitt 


Treasurer 








PROGRAM—33rp ANNUAL MEETING 


NATIONAL ASSOCIATION FOR RESEARCH IN SCIENCE TEACHING 
HotreL SHERMAN, CHICAGO, ILLINOIS 


Fresruary 10, 11, 12 anp 13, 1960 


AND JOINT MEETING WITH THE COUNCIL OF ELEMENTARY SCIENCE 
INTERNATIONAL 


FEBRUARY 13, 1960 


OFFICERS OF THE ASSOCIATION, 1959-1960 


President, VADEN W. MILEs, Wayne State 
University, Detroit, Michigan 

Vice-President and Program Chairman for 
1960, CLARENCE H. 
of Minnesota, Minneapolis, Minnesota 


30ECK, University 


Secretary-Treasurer, CLARENCE M. PRuIrTT, 
University of Tampa, Tampa, Florida 
Executive Committee, EowArv K. WEAVER, 
Atlanta Atlanta, Georgia; 
Tuomas P. FrAserR, Morgan State Col- 


University, 


lege, Baltimore, Maryland 


Program for February 13 Arranged by 
ALBERT Pitz, Detroit Public Schools, 
Detroit, Michigan 


N.A.R.S.T. MEETING SCHEDULE 
WEDNESDAY, FEBRUARY 10 


4:00 P.M. Executive Committee, Room 106. 

8:00 P.M. 
1. Executive Committee, Election of New 
Members (Open to all Members), Room 
106. 

2. Research Committee, Room 105. 


Tuurspay, FEBRUARY 11 


8:30 A.M.-9:15 A.M. 
Registration and Coffee Hour, Room 107. 
9:30 A.M.-11:45 A.M. 
Investigations and Research 
Chicago Room. 
CHAIRMAN: Clarence H. Boeck, University of 
Minnesota, Minneapolis. 
1. “Achievement of Matched Groups in 
Grades 9, 10, 11 in High School Biology,” 
Sam S. Branc, Denver Public Schools, 
Colorado (20 min.). 
2. “Effects of Changing the Typical Sequence 
High School Science Courses to Ninth 
Grade Biology and Tenth Grade Physical 


Papers, Old 
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< 


ul 


Science,’ Lioyp H. Hetpcerp, State Uni- 
versity of New York, College for Teach- 
ers, Buffalo (20 min.). 

“Improvement of Astronomy Education 
(K-16) Through a State-Wide Program,” 
RocGerR WaAyNE Price, St. Cloud State 
College, St. Cloud, Minnesota (20 min.), 
“The Ability of Eighth Grade Pupils to 
Indicate Understandings of Three Simple 
Machines,’ Mirvon RosENBERG, Queens 
College, Flushing, New York (20 min.). 
“A Two-Year Study of Teaching Human 
Biology via Television,’ B. JouN Syrocki 
AND RusSsELL S. WALLIN, State University 
of New York, College of 
Brockport (20 min.). 

“What Research Says About the Rela- 
tionships of Non-Academic Correlates to 
Student Achievement in Science,” Ken- 
NETH E, ANbeERSON, University of Kan- 
sas, Lawrence (20 min.). 


Education, 


1:15-3:30 P.M. 
Investigations and Research 
Chicago Room 


Papers, Old 


CHAIRMAN: Thomas P. Fraser, Morgan State 
College, Baltimore, Maryland 


a 


on 


“Facilities and Equipment Available for 
Teaching Science in Public High Schools,’ 
CHaArLEs L. Koetscue, Office of Scien- 
tific Personnel, National Academy of Sci- 
ences, Washington, D. C. (30 min.). 
“An Evaluation of Certain Objectives of 
High School Physics with Reference to the 
Training of Future Physics Majors and 
General Education for All Students,” 
Donatp E. Ler, La Sierra College, Arl- 
ington, California (20 min.). 

“The Interpretation and Measurement of 
Scientific Attitude,’ JosepH D. Novak, 
Purdue University, Lafayette, Indiana and 
W. Arpon Branpyserry, High School, 
Colby, Kansas (15 min.). 

“The Competencies of Secondary School 
Science Teachers,’ Leroy Spore, Tulare 
County Schools, Visalia, California (20 
min. ). 


“Science Principles in Conservation,” V. E. 


ViviAn, Glassboro State College, Glass- 
boro, New Jersey (20 min.). 

“Additional Experimental Evidence Sup- 
porting Korzybskian Principles,’ Tom 
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Weiss, Arizona State University, Tempe, 
Arizona (20 min.). 
3:45 P.M.—5:00 P.M. 

Unresolved Issues and Problems in Science 

Education Research, Old Chicago Room 
CHAIRMAN: W. Edgar Martin, U. S. Office of 

Education, Washington, D. C. 

1. Progress Report. 

2. Discussion: Establishment of Research 
Centers and Implementing the Research on 

Established Issues. 
8:00 P.M.-10:00 P.M. 

Work Sessions on Issues and Problems and 
Research Centers, Rooms to be Announced 
at 3:45 Session. 

Members and guests of N.A.R.S.T. in attend- 
ance will be divided into working sessions 
as follows: College, Secondary, Elementary 
and Research Centers. 

Chairmen and recorders for each group will 
be selected at the time of the meeting. 


Fripay, Fespruary 12 


8 :30-9 :30 A.M. 

Eighth Annual Review of Research in Edu- 

cation, George Bernard Shaw Room 

Co-CHAIRMAN: Cyrus W. Barnes, New York 
University, New York; Ellsworth S. Osbourn, 
U. S. Office of Education, Washington, D. C. 
1. Elementary Level (To be presented 
Saturday, Feb. 13, at joint session with 
CESI) Berry Lockwoop WuHee-er, Cen- 
tral Michigan University, Mt. Pleasant. 

2. Secondary Level (30 min.), Husert 
Evans, Teachers College, Columbia Uni- 
versity, New York, N. Y. 

3. College Level (30 min.), Jonn H. Woop- 
BURN, The Johns Hopkins University, 
3altimore, Maryland. 

9:45-12:00 A.M. 

Investigations and Research Papers, George 
3ernard Shaw Room 

CHAIRMAN: Loren T. Caldwell, Northern IIli- 
nois University, De Kalb. 

1. “A Preliminary Report on the Evaluation 

of the Continental Classroom,” Joun J. 

Kettey, AACTE, National Coordinator, 

New York (20 min.). 

2. “An Experiment on Supplementing TV 
Instruction,” Arnotp M. LAunti, Western 
Washington College of Education, Bell- 
ingham (20 min.). 

3. “Recommendations for Masters Degree 
Preparation for Master Teachers of Bio- 
logical Science in High School,” H. W11- 
LIAM CRALL and Maurice Myers, West- 
ern Illinois University, Macomb (20 min.). 

4. “Institutional Influences in Undergradu- 
ate Training of Ph.D. Physicists and 
Chemists,” B. R. SresrinG, University of 
Wisconsin, Milwaukee (20 min.). 

5. “An Experimental Evaluation of a Stu- 
dent-Centered Method and a Teacher- 
Centered Method of Biological Science 


v 


bho 
— 
ul 


PROGRAM 


Instruction for General Education of Col- 
lege Students,” KENNETH V. OLson, Colo- 
rado State College, Greeley (20 min.). 

6. “A Study of Contrasting Methods in Col- 
lege General Biology Laboratory Instruc- 
tion,’ Douctas M. DeaArpEeN, University 
of Minnesota, Minneapolis (20 min.), 


1:15 P.M.-2:45 P.M. 
Investigations and Research Papers, George 
Bernard Shaw Room 
CHAIRMAN: Donald A. Boyer, Winnetka Public 
Schools, Winnetka, Illinois 
1. “Elementary School Science from Two 

Perspectives—1892 and the Present,” 

Cyrus W. Barnes, New York University, 

New York, and CrLarence M. Pruitt, 

University of Tampa, Tampa, Florida (20 

min.). 

“Techniques for Developing Scientific In- 

quiry Abilities of Children in Grades One 

through Six,’ Louise A. NEAL, Colorado 

State College, Greeley (20 min.). 

3. “The Relative Achievement of the Objec- 
tives of Elementary Science in a Repre 
sentative Sampling of Minnesota Schools,” 
JANE JoHNsTON, Moorehead State College, 
Moorehead, Minnesota (20 min.) 

4. “Developing Teacher ( ompetence in Ele- 

BERNARD E, 

MicuHa.s, Los Angeles State College, Los 

Angeles, California (20 min.). 

“In-Service Teacher Education and Pupil 

Outcomes in Elementary Science,” GoRDdON 

M. A. Mork, University of Minnesota, 

Minneapolis (20 min.). 

6. “Working with Science in the Kinder 
garten,” Louris T. Cox, Jr., State Teachers 


to 


mentary School Science,” 


un 


College at Towson, Baltimore, Maryland. 
“An Analysis of Conservation Education 
in Curriculums for Grades K-12, U. S. 
A.,” ExvizanerH Hone, The Conservation 
Foundation’s Curriculum Center, The San 
Fernando State Northridge, 
California. 


“I 


College, 


3:00 P.M. 

Business Meeting, George Bernard Shaw 
Room 

CHAIRMAN: Vaden W. Miles, Wayne State 
University, Detroit. 

1. Review of the Activities of the Association, 
VADEN W. Mites, President, N.A.R.S.T. 

2. Relationships with the American Associa- 
tion for the Advancement of Science, 
GeorGe G. MAtuinson, N.A.R.S.T. repre- 
sentative on the Cooperative Committee of 
the A.A.A.S., Western Michigan Uni- 
versity, Kalamazoo. 

3. Relationships with the American Associa- 
tion of Colleges for Teacher Education, 
Loren CALpwe Lt, N.A.R.S.T. representa 
tive to A.A.C.T.E., Northern Illinois Uni- 
versity, De Kalb. 

4. Relationships with the U. S. Office of 
Education, Paut E. BLackwoop, Special- 


- 
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ist for Elementary Science, U. S. Office 

of Education; Hrersert A. Situ, Chief 

of Science, Mathematics, and Foreign 

Languages, U. S. Office of Education. 

Relationships with the Council of Ele- 

mentary Science International, Joun G. 

Navarra, President, C.E.S.I., Jersey City 

State College, Jersey City, New Jersey. 

6. Relationships with the National Academy 

of Sciences—National Research Council, 

CuHares L. Koetscue, Special Assistant 

to the Director, Office of Scientific Person- 

nel, National Academy of Sciences—Na- 

tional Research Council, Washington, D. C. 

Report of Committee on Educational 

Trends, ABRAHAM Raskin, Co-Chairman, 

Hunter College, N. Y.; Jerome METZNER, 

Co-Chairman, Bronx High School of Sci- 

ence, New York, N. Y. 

8. Relationships with the National Commis- 
sion on Teacher Education and Profes- 
sional Standards, JosepH D. Novak, De- 
partment of Biological Sciences, Purdue 
University, Lafayette, Indiana. 

9. Report of Research Coordinator of N.A. 
R.S.T., Ettswortu S. Osourn, Co-Chair- 
man, Specialist for Sciences, U. S. Office 
of Education, Washington, D. C. 

10. Report of Special Committees, Committee 
for Revision of the Constitution and By- 
laws, Mervin E. Oakes, Chairman, 
Queens College, Flushing, N. Y. 

ll. Report of Secretary-Treasurer, CLARENCE 
M. Pruitt, University of Tampa, Tampa, 
Florida. 

12. Reports of Standing Committees (Con- 
stitution), Publications Committee, Audit 
Committee, Program Committee, Nomi- 
nations Committee. 

13. Election of Officers for 1960-61, 

14. New Business. 


un 


NI 


7:30 P.M. 
Meeting of Combined Organizations, Grand 
Ballroom, Conrad Hilton Hotel 
American Association of Colleges of Teacher 
Education National Association for Re- 
search in Science Teaching 
7:30 Music 
8:30 Address—Marquis Childs. 
Social Hour—Combined Organization, Nor- 
mandy Lounge, Conrad Hilton Hotel 


SATURDAY, FEBRUARY 13 


Joint Meeting of the Council for Elementary 
Science International and the National Asso- 
ciation for Research in Science Teaching 

8:30 A.M.-9:00 A.M. 
Registration, Old Chicago Room 
9:00 A.M. 
Elementary School Science Investigations, 
Old Chicago Room 


CHAIRMAN: John G. Navarra, President 
C.E.S.I., Jersey City State College, New 
Jersey. 
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1. “Review of Science Education Research 
—Elementary Level,’ Betty Lockwoop 
WHEELER, Central Michigan University, 
Mt. Pleasant. 

“A Study of the Relationships Between 

the Recorded and Observed Conservation 

Behavior of Children in an Urban Class- 

room,” CLARENCE R. TREXLER, University 

of the State of New York, College of Edu- 
cation, Oswego, New York. 

3. “Teaching Concepts of Modern Astronomy 
to Elementary School Children,” J. Myroy 
ATKIN, University of Illinois, Urbana. 

4. “A Study to Determine to What Extent 

the Learnings Acquired by Each Member 

of a Class During the First and Second 

Grade Can Justify Providing All Young 

Children with a Science Program Based 

Upon Experimentation,” Mary EL .iorrt 

Jones, Chevy Chase, Maryland. 

“Teleology in Elementary Science,” Mer- 

vin E. Oakes, Queens College, Flushing, 

New York. 

6. “A Report of the Grand Rapids Survey,” 

JACQUELINE Buck MALLINSON, Western 

Michigan University, Kalamazoo. 

“Improving Elementary Teacher Edu- 

cation,” NATHAN S. WASHTON, Queens 

College, Flushing, New York. 

8. “An Inquiry Into Possible Factors In- 
volved in the Reluctance of Elementary 
School Teachers to Teach Science,” Eb- 
warp Victor, Northwestern University, 
Evanston, Illinois. 


bho 


un 


“I 


LUNCHEON PROGRAM, GOLD Room— 


12 :30-2 :00 p.m. 


TOASTMASTER 


Vapven W. Mites, President of N.A.R.S.T., 
Wayne State University, Detroit, Michigan. 


INTRODUCTION OF GUESTS 


PRESENTATION OF CITATIONS to Gerald 
Spellman Craig, William Lewis Eikenberry, 
Samuel Ralph Powers, Waldo W. E. Blanchet, 
Charles John Pieper, Benjamin Charles Gruen- 
berg, Herbert Clark Hubler, Francis Day 
Curtis, Nathan S. Washton, Frank Covert Jean, 
William Gould Vinal, Florence Grace Billig, 
George Clayton Wood, Thomas Petigru Fraser, 
Myrtle Elizabeth Johnson, H. Emmett Brown, 
Anna May Gemmill, John H. Jensen, Vaden 
W. Miles for RECOGNITION AWARD BY SCIENCE 
Epucation by NATHAN S. WasutTon, Past 
President of N.A.R.S.T. 


ADDRESS 


Science Education in Soviet Russia and the United 
States, Mark A. GRAUBARD, Professor Natural 
Science and History of Science, University of 
Minnesota, Minneapolis, Minn. 
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CONSTITUTION AND BY-LAWS OF THE NATIONAL ASSO- 


CIATION 


CONSTITUTION 
ARTICLE |: IDENTITY 
Section 1. Name 


This organization shall be known as the 
National Association for Research in Sci- 
ence Teaching, hereinafter referred to as 
the Association or the NARST. 


Section 2. Affiliation 


The NARST shall be organized and ad- 
ministered as an autonomous Association 
and may, on approval of its Executive Com- 
mittee, affiliate with international, regional, 
and local scientific and professional groups 
where combined efforts will contribute to 
the overall purposes of the Association. 


ARTICLE I]: PURPOSE 


The purpose of this Association shall be 
to promote research in science education, 
and to disseminate the findings of this re- 
search in such ways as to improve science 
teaching. 


ArTICLE III: MEMBERSHIP 
Section 1. Eligibility 


shall have unlimited 


membership among those who by prepara- 


This Association 
tion and activities have shown their interest 
in the improvement of science teaching in 
any field, and who have contributed phil- 
osophical or statistical studies or applica- 
tions of research in science education which 
contribut‘ons shall have been made accessi- 
ble throu;:') suitable publication or report. 
Individuals who have contributed outstand- 
ing service to the advancement of science in 
education may be admitted to the Associ- 
ation. 


Section 2. 


The membership of the Association shall 
consist of Members and Life Members. 


2 


| 


FOR RESEARCH IN SCIENCE TEACHING 


Section 3. 


Any regular member shall be eligible to 
election as a Life Member on payment at 
one time of twenty times the current annual 
dues. 


ARTICLE IV : OFFICERS 
Section 1. 


The officers shall be a President, a Vice- 
President, a Secretary-Treasurer, and a 
Research Coordinator; also, there may be 
elected an Honorary-President and/or an 
Honorary Secretary-Treasurer; these, to- 
gether with the retiring President, and two 
Members-at-Large, shall constitute the Ex- 
ecutive Committee. 


Section 2. 


No member shall be eligible to election 
as President until he shall have served one 
term as a member of the Executive Com- 
mittee. 

Section 3. 

The President, Vice-President, and Mem- 
ber-at-large shall be elected for one year 
and shall be eligible for re-election to the 
The i lon 


elected 


same office for a second term. 
shall be 


year and shall not be eligible for re-election 


orary President for one 
to the same office. 
the 


Research 


The Honorary Secre- 
tary-Treasurer, Secretary-Treasurer, 
the shall be 
eligible for re-election to the same office 


and Coordinator 


for an indefinite period. 
ARTICLE V : MEETINGS 
Section 1. 


The Executive Committee shall arrange 
the time and place of the Annual Meeting 
The 


business meeting of the Association shall 


and may arrange additional meetings. 


be held at the time and place of the Annual 
Meeting. 


/ 
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Section 2. Quorum 


Five percent (5%) of the members in 
good standing shall constitute a quorum at 
the annual business meeting. 


ARTICLE VI: PUBLICATIONS 


The Association shall publish, or cause to 
be published, for the benefit of its members 
and others, selected articles, reviews or re- 
ports of research which are in harmony 
with the purposes of the Association. 


ArtTICLE VII: AMENDMENTS 


The Constitution may be amended by 
affirmative votes of not fewer than two- 
thirds of the members present at the annual 
business meeting, provided printed notice 
of the proposed amendment has been sent 
to the members at least thirty days prior 
to such Annual Meeting. A _ proposed 
amendment may be submitted at the annual 
business meeting with modifications from 
the previously-published form, in the light 
of such comments as may have been made 
after the previous publication. 


BY-LAWS 
ARTICLE I: ELECTION OF MEMBERS 
Section 1. 


The names and addresses, together with 
an abstract of the qualifying activities and 
research of proposed new members shall be 
sent to the Secretary in writing, on forms 
obtained from the Secretary. 

Section 2. 

All persons proposed for the membership 
who meet the eligibility requirements shall 
be elected at the Annual Meeting by the 
Executive Committee together with any 
past Honorary-President, past President, 
past Vice-President, past Honorary Secre- 
tary-Treasurer, past Secretary, past Treas- 
urer, and past Research Coordinator in 
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attendance at the meeting. The names of 
those elected shall be read at the Annual 
Meeting. 


Section 3. 


All resignations shall be sent to the Sec- 
retary in writing. 


Section 4. 


If the dues of a member remain unpaid 
beyond six months after due notice, the 
Secretary shall remove the name from the 
membership list. 


Section 5. 


Any former member may have his mem- 
bership reinstated, without prejudice and 
without re-election, on request to the Sec- 
retary and payment of the annual dues for 
one year beginning at the time of the last 
Annual Meeting. 


ARTICLE II: DuEs 
Section 1. 


The annual dues shall be recommended 
by the Executive Committee and established 
by a majority vote of those members in 
attendance at the Annual Meeting. The 
dues shall cover one calendar year and shall 
become payable at the beginning of the 
calendar year. 


Section 2. 


The dues for a Life Member shall be 
twenty times the current annual dues pay- 
able at one time. These funds shall be 
expended only for amortizing the cost of 
the membership. 


ArTICLE III: ELECTION oF OFFICERS 
Section 1. 


At or before the regular Annual Meeting, 
the President shall appoint a committee of 
three to nominate officers, including mem- 
bers of the Executive Committee, for the 
ensuing year ; this list, together with names 
proposed from the floor, shall be presented 
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at the annual business meeting and voted 
upon by ballot. 


Section 2. 


An Honorary President may be elected 
for one year. 


Section 3. 


All terms of officers shall begin at the 
close of the Annual Meeting at which the 
election is announced and shall continue 
until the close of the Annual Meeting next 
following. 


Section 4. 


Should any officer vacate his office during 
his term, the Executive Committee shall ap- 
point an eligible member of the Association 
to fill the office until the close of the next 
Annual Meeting. 


ArTICLE IV: DUTIES OF OFFICERS 
Section 1. 

The President shall be Chairman of the 
Executive Committee and shall have gen- 
eral charge of the affairs of NARST and 


He shall 
be ex-officio member of all committees and 


preside at all business meetings. 


shall arrange a Symposium for the Associ- 
ation at the Annual Meeting of the Ameri- 
can Association for the Advancement of 
Science. 


Section 2. 


The Vice-President shall preside at all 
business meetings in the absence of the 
President, and shall be Chairman of the 
Program Committee for the Annual Meet- 


ing. 
Section 3. 


The Secretary-Treasurer shall keep all 
the minutes and have custody of all books 
and papers relating to the Association ; no- 
tify members of annual dues; collect the 
dues and issue receipts ; issue notices of all 
meetings ; notify a candidate of his election 
to membership ; and notify those candidates 
not elected. 
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Section 4. 


The Secretary-Treasurer shall keep an 
account of the receipts and expenditures 
and shall pay all bills of the Association. 
He shall make a report to the Association 
at the Annual Meeting, which may direct 
that the report be published. 


Section 5, 


The Research Coordinator shall be chair- 
man of the Research Committee and shall 
organize and supervise the research activ- 
ities of the Association, subject to review by 
He shall make 


a report to the Association at the Annual 


the Executive Committee. 


Meeting. 
Section 6. 


The Executive Committee shall conduct 
the usual business of the Association, and 
may publish reports of the officers and of 
standing committees at its discretion. 


ARTICLE V : COMMITTEES 
Section 1. 


The President, with the approval of the 
Executive Committee, shall appoint all 


standing and special committees. 
Section 2. 


Standing committees shall include ‘the 
Publications Committee, the Program Com- 
mittee, the Audit Committee, the Nomina- 
tions Committee, and the Research Com- 
mittee. 


Section 3. 


The duties of special committees shall be 
defined at the time of appointment. 


Section 4. 


Each special committee appointed by a 
President shall be considered automatically 
discharged at the close of the Annual Meet- 
ing next following the appointment, unless 
specific action to continue the committee 
be taken by the President who enters the 
office at the close of that Annual Meeting. 
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Section 5. 


Each committee appointment either to a 
standing or to a special committee termi- 
nates with the close of the Annual Meeting 
next following the appointment, unless spe- 
cific action to continue the appointment be 
taken by the President who enters the office 
at the close of that Annual Meeting. 


Section 6. 


Standing and special committees shall 
prepare reports for the annual business 
meeting and at such other times as requested 
by the President. 


ArTICLE VI: RULES OF ORDER 


Roberts Rules of Order, Revised, shall 
govern the conduct of all meetings held by 
any group whatsoever in conducting the 
business of NARST except as otherwise 
specified in the Constitution or By-Laws. 


ArTICLE VII: EXPENDITURES 


Section 1, 

No part of the income of the Association 
shall be paid to any member as a share or as 
a monetary benefit, but officers, committee 
members, and employees can be reimbursed 
for necessary expenses related to their 
duties and employees may be paid reason- 
able compensation for services rendered in 
connection with the Association’s purposes 
and program. 


Section 2. Disposal of Assets 


In the event of dissolution of the As- 
sociation, the Executive Committee shall, 
after payment of debts and obligations, 
transfer the net assets to the American Edu- 
cational Research Association for its char- 
itable and educational purposes, especially 
for educational research; provided, the 
American Educational Research Associa- 
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tion is then exempt from federal income 
taxes as a charitable and/or educational 
organization. If the American Educational 
Research Association is not then so exempt 
the net assets, as aforesaid, shall be trans- 
ferred to any nonprofit university, to the 
Office of Education in the United States 
Department of Health, Education, and Wel- 
fare, or to any other tax exempt agency 
selected by the Executive Committee be- 
cause of its interest in improving and ad- 
vancing educational research. 

If, six months after dissolution of the 
Association, the foregoing provisions have 
not been acted upon, the Executive Com- 
mittee of the American Educational Re- 
search Association shall have authority to 
carry out the provisions of this section. In 
taking this action, if the American Educa- 
tional Research Association is not then ex- 
empt from federal income taxes as a chari- 
table and/or educational organization, the 
Executive Committee of the American Edu- 
cational Research Association shall transfer 
the net assets, as aforesaid, to the United 
Givers Fund or a tax exempt organization 
in the District of Columbia which has rec- 
ognized charitable and/or educational pur- 


poses. 


ArticLeE VIII: AMENDMENTS 


The By-Laws may be amended by af- 
firmative votes of not fewer than two-thirds 
of the members present at the anual busi- 
ness meeting, provided printed notice of the 
proposed amendment has been sent to the 
members at least thirty days prior to such 
Annual Meeting. A proposed amendment 
may be submitted at the annual business 
meeting with modifications from the pre- 
viously-published form, in the light of such 
comments as may have been made after the 
previous publication. 
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RELATIONSHIPS OF N.A.R.S.T. WITH THE U. S. OFFICE 
OF EDUCATION * 


PauL BLACKWwoopD 


Specialist for Elementary Science, Office of Education, Department of Health, Education, and 
Welfare, Washington, D. C. 


VER the past 15 years, particularly, 

N.A.R.S.T. and the Office of Edu- 
cation have cooperated both informally and 
formally on projects related to research in 
science education. The informal relation- 
ships have been those that normally de- 
velop when interested individuals participate 
actively in an organization. In this case, 
several specialists of the Office of Education 
have been N.A.R.S.T. members over the 
years and have participated as members in 
ways more or less dependent on the in- 
dividual and the program of N.A.R.S.T. at 
the time. This type of membership and 
participation is currently an important re- 
lationship from the standpoint of those of 
us in the Office of Education. 

Over the years, there have also been 
formal relationships between the 
N.A.R.S.T. and the Office of Education. 
3y formal, I refer to official agreements be- 
tween the Commissioner of Education and 
the Executive Committee or President of 
N.A.R.S.T. to engage cooperatively in some 
project or activity. 

For example, in 1950 while Dr. Earl J. 
McGrath was Commissioner of Education, 
a committee known as the National Associ- 
ation for Research in Science Teaching Ad- 
visory Committee was authorized. The 
function of the committee was to counsel 
the Office of Education specialists for sci- 
ence on matters pertaining to research in 
science education. The committee was re- 
confirmed by Commissioner S. M. Brownell 
in 1954. The agreement at that time called 
for a six-member committee, three to be 
appointed by the Board of Directors of 
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N.A.R.S.T. and three by the Office of 
Education for an indefinite term. 

In general the work of the Advisory 
Committee, while it functioned, was con- 
cerned largely with the annual “Summaries 
of Research in Science Education.” These 
research summaries, initiated in 1950, rep- 
resent an on-going project, planned co- 
operatively by the Office of Education and 
N.A.R.S.T. Office of Education mathe- 
matics and science specialists, as their con- 
tribution to the project, have collected and 
summarized the unpublished research re- 
ported by individuals, colleges and uni- 
versities. The summaries of research up to 
1955 were published variously in Science 
Education, The Science Teacher, and in 
circulars available from the Office of Edu- 
cation. 

The summaries for the periods July 
1955—July 1956 and for July 1956—July 
1957 were published as printed bulletins for 
the first time by the Office of Education. 
The two bulletins are titled Analysis of 
Research in the Teaching of Science, July 
1955-July 1956, Office of Education Bul- 
letin 1958, No. 7 and the Analysis of Re- 
search in the Teaching of Science, July 
1956—July 1957, Office of Education Bul 
letin 1960 No. 2. 


CURRENT RELATIONSHIPS 


Let us consider two major projects on 
which N.A.R.S.T. and the Office of Educa- 
tion are currently cooperating. 

The first is the continued joint project 
on Summaries of Educational Research in 
Science. Under the present plan, the Office 
of Education receives directly from colleges 
and universities the summaries of un- 


published research completed at those in- 
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stitutions. The N.A.R.S.T. elementary, 
high school, and college “level’’ committees 
collect and summarize the published science 
education research. Eventually these sum- 
maries are brought together and reported 
at N.A.R.S.T. meetings. They will be 
published biennially by the Office of Edu- 
cation. 

The second current joint project of 
N.A.R.S.T. and the Office of Education is 
represented in the work of the Committee 
on Unresolved Issues in Science Education. 

Considerable work on identifying unre- 
solved issues in science education had been 
done by the Committee on Needed Re- 
search under the Chairmanship of Dr. Wil- 
liam Van Deventer prior to the 1959 
N.A.R.S.T. meeting in Atlantic City. The 
need for N.A.R.S.T. to take a sustained and 
vigorous approach to promote research on 
important issues was emphasized by that 
committee as well as others, and work 
sessions at the convention were devoted 
to developing a plan that might enable the 
Association to make a more significant con- 
tribution. Thereupon, at the 1959 Annual 
Meeting, the Executive Committee of 
N.A.R.S.T. authorized the establishment of 
a Committee on Unresolved Issues in Sci- 
ence Education. 

Because the Office of Education has a 
basic responsibility for encouraging and 
facilitating research, and because of a real 
interest in the project by Office of Educa- 
tion science specialists who are members of 
N.A.R.S.T., the Executive Committee of 
N.A.R.S.T. appointed four Office of Edu- 
cation science specialists (Blackwood, Koel- 
sche, Martin, and Obourn) to this com- 
mittee. Obourn was named as coordinator 
of the project and chairman of the com- 
mittee. A major function of the committee 
was to collect from all available sources, 
particularly from N.A.R.S.T. members, un- 
resolved issues and to organize the state- 


ments in ways to suggest research problems. 
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The committee likewise was to communicate 
with science education leaders in the col- 
leges and universities to discover in a tenta- 
tive way whether they were interested in 
participating in some form of cooperation 
to establish science education research re- 
source centers. 

The commitment of the Office of Educa- 
tion science specialists to work on this com- 
mittee “officially” was authorized on April 
1, 1959, by Commissioner L. G. Derthick, 
in response to President Vaden Miles’ letter 
of March 17, 1959. 

As all of you know, a progress report by 
this committee was presented and discussed 
yesterday (February 11) at the late after- 
noon and evening sessions of our Annual 
Meeting. 

It is the hope of the Office of Education 
that this particular cooperative effort can 
bear real fruit in furthering science edu- 
cation research in our Nation. 


COOPERATIVE RESEARCH 


Brief mention should be made of the op- 
portunity available to state departments of 
education and colleges and universities to 
apply to the Office of Education for funds 
under Public Law 531 of the 83rd Con- 
gress, known widely now as Office of Edu- 
cation Cooperative Research Project grants. 
Several members of N.A.R.S.T. are cur- 
rently carrying on research with Coopera- 
tive Research Funds. Others of you may 
wish to make applications in the future. Re- 
quests for application forms can be directed 
to Dr. Roy M. Hall, Director, Division of 
Statistics and Research Services, Office of 
Education, Washington 25, D. C. 

In conclusion, I believe it is important 
for N.A.R.S.T. to continue to examine its 
working relationship with all groups and 
organizations, as we are doing today, with 
the thought that new and important rela- 
tionships be developed. Only in this way 
can the goals of N.A.R.S.T. be achieved. 
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REPORT OF THE RESEARCH COORDINATOR * 


ELLswortH S. OsBourN 


Office of Education, Department of Health, Education, and Welfare, 
Washington, D. C. 


ee are many promising indications 
which lead to the observation that this 
Association is gaining strength both in 
competent membership and in its potential 
for fully meeting its responsibilities to the 
field of science education specifically and 
to the field of education in general. 

It was the basic intent of those who 
formed this Association and guided it 
through its early years, that the first con- 
cern should be that of research in Science 
Teaching. Over the years we can point to 
a record of distinguished service and I 
believe that we can look forward to greater 
contributions in the future. 

At no time in the history of science teach- 
ing in America has there been a more favor- 
able climate for science education than is 
true at present. However, at the same time 
there has never been a time more critical 
in the need for basic and excellent research. 
There are either at hand or on the press 
several new documents from national com- 
mittees and commisisons which proport to 
lay down guide lines for the improvement 
of science teaching over the next decade or 
more. There are several committees work- 
ing under foundation grants that are revis- 
ing the curriculum offerings in the special- 
ized science areas and which, even now are 
laying plans to invade the more general 
areas of the junior high school and the ele- 
mentary school. There are hundreds of 
local school systems over the Nation just 
now moving into curriculum revisions in 
science and many schools are offering new 
and advanced courses. 

At present a conservative estimate would 
place the amount of money being spent an- 
nually for the improvement of science cur- 
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riculum offerings, science teacher compe- 
tency, facilities, equipment and _ teaching 
aids at more than $100 million. With so 
much money involved and with so many 
people devoting time and energy to these 
programs there is an increasing need for a 
wide variety of research studies which can 
adequately evaluate the results and can pro 
vide a body of tested evidence to insure 
that these efforts find fruition in the long- 
range upgrading of every aspect of science 
education. 

In our efforts to insure that this Associa- 
tion is in a position to meet the responsi- 
bilities which will inevitably present them- 
selves we are attempting to carry out plans 


which we hope will be helpful 


1. THE DIGESTS OF INVESTIGATIONS 

You are fully aware that the three vol 
umes of digests of research which were 
brought together by Dr. Curtis have long 
been out of print. Under the able direction 
of Dr. George Mallinson, plans are now 
going forward to have these volumes re 
printed and again available to research 
workers. This project, while quite inde- 
pendent of N.A.R.S.T. will need the fullest 
financial cooperation of the members of this 
Association to make it possible. 

Dr. Mallinson is also moving forward on 
the tremendous task of selecting and digest 
ing the research for the past two decades 
which should bring up to date these impor- 


tant tools for the research worker. 


2. THE BIENNIAL COLLECTION AND DIS 
SEMINATION OF RESEARCH 
Closely related to the work of Dr. Mal- 
linson is the cooperative project between 
N.A.R.S.T. and the U. S. Office of Edu- 
cation in the biennial collection and analysis 
of the published and unpublished research. 
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With the current publication on this project 
we are planning to alter the format of re- 
porting to include digests or abstracts of 
studies along with the narrative evaluation 
and summary. In making this change, we 
hope that future digesting of the type now 
being done by Dr. Mallinson will prove to 
be somewhat less formidable because the five 
biennial digests for the 1960 decade might 
conceivably supply much of the basic ma- 
terial. 


3. DETERMINING THE UNRESOLVED ISSUES 


This project is well on its way to com- 
pletion and we hope that by the next annual 
meeting to be able to make a final report 
on the current state of affairs regarding this 
matter. It may be possible to have a pub- 
lished document which will provide a ready 
reference for research workers that will set 
forth these issues and give some suggestions 
for problems which need investigation to 
resolve them. 
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Perhaps it should be pointed out that this 
not 
need continued attention in the 


matter of unresolved issues is static 


but will 
years ahead for issues change with new 
developments. 


4. THE SETTING UP OF RESEARCH CENTERS 


The idea of trying to get some patterned 
research on the unresolved issues of science 
teaching is not new. The response that has 
come from you and the institutions which 
you represent regarding interest in estab- 
lishing research centers for science educa- 
tion over the country lead me to be greatly 
encouraged for the future well being for re- 
search in science education. I am confident 
that through cooperative planning we will 
be able to develop a workable plan for these 
centers. 

With all of these projects going forward 
to improve the research in science teaching, 
I believe that we will be in a strong posi- 
tion to meet our responsibilities. 


RELATIONS OF N.A.R.S.T. WITH THE COUNCIL FOR 
ELEMENTARY SCIENCE INTERNATIONAL * 


Joun G. NAVARRA 


Jersey City State College, Jersey City, New Jersey 


the 


homeo research 
prime ways of improving any curricu- 


based on are 


lum. An avowed purpose of the Council is 
the improvement of science instruction in 
the elementary school. 

This type of co-sponsorship of meetings 
should continue and, in fact, be broadened. 
The recent Chicago meeting of N.A.R.S.T. 
had outstanding research papers in_ the 
teaching of elementary science. 

Classroom teachers in the elementary 
school should be encouraged to participate 
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in action research. The Council should, in 
fact, make a direct effort to stimulate action 
This 
might be done by involving more classroom 
teachers in the joint program of the Council 
and N.A.R.S.T. 

A further consideration might be for the 
members of N.R.A.S.T. and the Council to 


research in elementary school science. 


explore the possibility of having the Council 
business meeting occur at the joint meeting 
with N.A.R.S.T. 


lishing the prima-facie importance of re- 


This would aid in estab- 


search in the undertakings of the Council 
and in the general scheme of improvement 
of instruction in elementary science. 
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REPORT OF THE COMMITTEE ON EDUCATIONAL TRENDS * 


JEROME METZNER 


Bronx High School of Science, New York, New York 


AND 


ABRAHAM RASKIN 
Hunter College, New York, New York 


1. ELEMENTARY 


1. K-12 Sequence: The incorporation of 
elementary science within an articulated 
kindergarten-12th year science sequence. 

2. Time Allotment: More time is being 
allotted to the teaching of elementary sci- 
ence, especially in the 4th—6th years. 

3. Upgrading: The inclusion of some 
descriptive aspects of secondary science at 
the 4th—6th year levels. 

4. Science per se: The teaching of ele- 
mentary science as a definite curriculum 
area instead of involving it in social studies 
units. 

5. Homogeneous Grouping: There is a 
trend away from the self-contained class- 
room where one teacher teaches every sub- 
ject in the elementary curriculum, including 
science. Some schools are providing for 
homogeneous grouping of students in sci- 
ence classes taught by science specialists 
who permit students to progress according 
to their ability and achievement. 

6. Structuring: A more definitive struc- 
turing of elementary science in terms of 
planned scope, sequence, and expected out- 
comes. 

7. Teacher Training: More science con- 
tent courses are being required of prospec- 
tive elementary school teachers. Continued 
efforts are being made to provide science 
training for elementary school teachers 
through institutes, courses offered at local 
colleges, courses and help provided by sci- 
ence consultants and coordinators, in-service 
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programs and science educational television 
programs. 

8. Books and Materials: Elementary sci- 
ence is still a fertile field for writers. New 
series have been written. Old series have 
been, or are being revised in terms of pres- 
ent philosophy relating to a K-12 science 
sequence. 

9. Supervisors: Cities and states are 
creating new positions for science consult- 
ants, coordinators and directors. Many of 
these function exclusively at the elementary 
school level. 


2. SECONDARY 


1. National Programs: Science curricu- 
lar materials that have been developed and 
that are presently being developed by the 
Physical Science Study Committee, Chemi- 
cal Bond Approach Project, and Biological 
Science Curriculum Study are exerting a 
pervasive influence on science education 
throughout the country. 

2. Films: 


and by Professors White and Baxter are 


Films prepared by the PSSC, 


being used for two primary purposes: to 
provide a modern course in a given science 
where facilities and adequately trained 
teachers are not available; to supplement 
present science instruction. 

The film series now being developed by 
AIBS will probably be put to similar uses. 

3. Science Talent: 


for the education of science talented youth 


Increasing concern 


is resulting in more elective courses in sci- 


ence; more advanced standing science 


courses; more science honors programs; 
more facilities and equipment for science 
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project work, more upgraded science 
courses, more summer institutes for high 
school students, more cooperation between 
schools and industry involving scholarships, 
awards, gifts and loans of science equip- 
ment, books and periodicals, lecture series, 
employment during summers and _ after 
school, trips to industrial and research 
plants. 

4. Ninth Year Science: As yet there 
does not appear to be any broad trend 
toward the adoption of one type of ninth 
year science offering. Earth science, gen- 
eralized physical science, and biology are 
being tried by various schools. 

5. Biology: There is much contention 
and confusion regarding the placement of 
biology in the curricular ladder and the 
nature of the biology offering. The follow- 
ing possibilities are being tried or con- 
sidered : 

a. Ninth year biology with opportunity for an 
advanced course in biology in the 11th or 
12th years. 

b. An upgraded 10th year biology course with 
some elementary descriptive aspects rele- 
gated to lower grades. 

c. Modern biology with a biochemical approach 
given in the 11th or 12th years and preceded 
by a modern course in chemistry emphasiz- 
ing the fundamental nature of matter, chemi- 


cal bonds, basic chemical reactions, and bio- 
logical carbon compounds. 


6. Chemistry: The “Chemical Bond Ap- 
proach Project” is being tried out in several 
of the nation’s high schools. It will be 
evaluated and revised before being released 
in final form. 

8. Physics: 
and otherwise, has been evoked by the 
course developed by the PSSC. Many 
teachers feel that the 


Much criticism, favorable 


‘ 


‘principles’ and “con- 
ceptual foundations” approach is good but 
that the implementation of the approach in 
the books and manuals that have been pre- 
pared by PSSC leaves much to be desired. 
Many schools are adopting the PSSC ap- 
proach with modifications that they feel 
represent improvement. 

9. Science Supervisors and Science Edu- 
cators: State Academies of Science and 
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State Departments of Education are creat- 
ing positions for science specialists to pro- 
vide leadership in developing science cur- 
ricula, training science teachers, securing 
books, materials and facilities for science 
teaching, providing for communication 
among science educators and teachers, pro- 
moting programs for the science talented, 
taking full advantage of funds available 
through the National Defense Education 
Act. 

Colleges and universities are selecting 
coordinators who can provide guidance and 
training in the fields of science education 
and science. 

10. NDEA: States and communities 
within states are beginning to make pro- 
visions for utilizing to the fullest extent 
funds made available through the National 
Defense Education Act to purchase science 
equipment, reference books, and periodicals 
and to modernize their science layouts. 


3. GENERAL 


A consideration of 
the science curriculum in terms of a Kinder- 
garten—12 articulated sequence (New York 
City summer meeting, NSTA regional con- 
ferences, and national meetings). 


1. Kindergarten-12: 


Television: A great extension of the 
use of television in teaching science at all 
levels (closed circuit, local commercial sta- 
tions, educational stations, and national 
hook-ups such as Continental Classroom). 

3. Institutes and Workshops: An exten- 
sion of the workshop and institute move- 
ment for training and upgrading science 
teachers at all levels. 

4. Industry Relations: An increasing in- 
terest on the part of industry in improving 
science instruction (Manufacturing Chem- 
ists Association, DuPont, American Cyana- 
mide, Edison, Westinghouse, and many 
others). 


4. COLLEGE 


1. Honors Programs: Development of 


honors programs in the biological and physi- 
cal sciences (Brown University, University 
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of California, Berkeley, University of Michi- 
gan, University of Colorado, University of 
Virginia, Harvard University). 

2. Special-Ability Sections: Increasing 
use of accelerated and special-ability sec- 
tions in freshman and sophomore multiple- 
section sources in science. 

3. General Courses: Development of 
several new experimental general courses 
in the sciences (The University of Chicago, 
Washington University, Yale University). 

4. Visiting Scientists: Extension of the 
visiting scientist program. This gives stu- 
dents in smaller colleges opportunity to meet 
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eminent scientists from this country and 
abroad. 

5. Laboratory Equipment: Development 
of new materials for student laboratory work 
in physics (Physical Science Study Com- 
mittee, American Association of Physics 
Teachers). 

6. Evaluation: Development of new 
tests for evaluating laboratory performance 
in physics. 

7. Curriculum Studies: Extensive stud- 
ies of college science curricula (American 
Institute of Biological Sciences, National 
Association of Geology Teachers). 


N.C.T.E.P.S. CONFERENCE, 1959 * 


Josepu D. Novak 


Purdue University, Lafayette, Indiana 


dec ANDERSON and Joseph Novak 
represented N.A.R.S.T. at the 1959 
National Conference on Teacher Education 
and Professional Standards held at Law- 
rence, June 23-26. Dr. T. M. Stinnett was 
director of the conference and through his 
diligent efforts, all of the general and group 
meetings proceeded well. More than 1,000 
participants attended and all parts of the 
country were well represented. 

The theme of the conference was “The 
Education of Teachers: Curriculum Pro- 
grams.” Discussion groups centered on 
various problems including selective admis- 
sion and guidance procedures, honor pro- 
grams, prerequisites for admission to teach- 
ing majors, relationship and differences 
between teaching and academic majors and 
minors, curriculum sequence, courses and 
hours in general, professional, and special- 
ized education. 

In one discussion group, the recommen- 
dation was made that elementary teachers 
should be taught how to do research in 
teaching. After a long discussion on the 
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question, there was some agreement that it 
would not be possible routinely to train ele- 
mentary teachers in research in education. 
What was actually sought was a training in 
the nature of problems amenable to research 
and sources of information on these prob 
lems. The discussion illustrated the all too 
familiar misunderstanding of the typical 
teacher as to what constitutes critical evalu 
ation or research on an educational problem 
N.A.R.S.T. could do well to make greater 
efforts in educating school personnel and 
lay leaders as to the meaning of basic re- 
search in education and the potential which 
is unexploited. 

The National Commission on Teacher 
Education and Professional Standards has 
published two volumes which report on the 
second Bowling Green conference entitled 
“The Education of Teachers: New Pro 
spectives” and the second volume, “The 
Education of Teachers: Curriculum Pro- 
grams.” These volumes contain reports 
given by various discussion groups, ad- 
dresses made at the conference, working 
papers used during the conference and a list 
of participants. The books may be pur- 
chased from the N.C.T.E.P.S. 








RELATIONSHIPS WITH THE AMERICAN ASSOCIATION OF 
COLLEGES FOR TEACHER EDUCATION * 


LoreN T. CALDWELL 


Northern Illinois University, De Kaib, Illinois 


INCE February 1959, N.A.R.S.T. officers 

have been considering membership in 
a new nation-wide grouping of organiza- 
tions interested in the improvement of 
teacher education. On February 11, 1959, 
N.A.R.S.T. President-elect Vaden Miles 
and this writer met with members of the 
Coordinating Committee of A.A.C.T.E. in 
Chicago. Representative members from 
twelve or more additional organizations met 
in this joint session with the interest of 
putting a unified purpose into the programs 
for the improvement of teacher education. 
This joint meeting of organizational repre- 
sentatives considered the formation of an 
Association to improve and coordinate all 
efforts toward the betterment of teacher 
education. This meeting in February, 1959 
resulted in the creation of the Associated 
Organizations for Teacher Education. As 
an integral part of A.O.T.E. is an Advisory 
Council for Teacher Education. This 
A.O.T.E. Advisory Council is composed 
of representatives from each of the associ- 
ated teacher education organizations. 

This A.O.T.E. Advisory Council is a 
body which (a) creates ideas and concepts 
for the advancement of teacher education 
and (b) recommends plans to facilitate the 
functioning of these ideas and concepts. 
This Advisory Council of A.O.T.E. con- 
sists of two representatives from each asso- 
ciated organization to be elected for three 
year terms and a number of A.A.C.T.E. 
representatives equal to the number of as- 
sociated organizations. This organization 
structure could give a deciding voice to the 
associating organizations. 

This writer met in Chicago on January 
8, 1960, with this Advisory Council of 


* Report made at the Thirty-Third Annual 
Meeting of the National Association for Research 
in Science Teaching, Hotel Sherman, Chicago, 
February 12, 1960. 


A.O.T.E. Since N.A.R.S.T. was not an 
associated organization at that time, the 
writer met with this council as an observer. 
The Advisory Council meeting contained 
member representatives from about nine 
associated organizations along with repre- 
sentatives from the A.A.C.T.E. council. 
One of the nine organizations was interested 
specifically in Science Education. This 
organization was The Association for the 
Education of Teachers in Science. This 
council session dealt specifically with certain 
of the recommendations brought to the ses- 
sion by a Council Committee on Study Pro- 
posals. It was proposed to this council 
and agreed upon by the Council to under- 
take as its first study project, The Prepa- 
ration of a Comprehensive Over-all National 
Design for the Education of Teachers. This 
Study Project would work toward con- 
census relative to the design and content of 
undergraduate, graduate, and _ in-service 
educational programs for teachers. These 
programs would be specific designs in re- 
spect to their general education program, 
their subject matter preparation, and their 
work in professional learning experiences. 

The above statement relative to a first 
study project for the A.O.T.E. Advisory 
Council, can indicate to N.A.R.S.T. mem- 
bers, something of the planned activities of 
A.O.T.E. It also can indicate to N.A.R. 
S.T. members how their research in-service 
teaching can assist in the more general 
enterprises of the A.O.T.E. Advisory Coun- 
cil. 

On January 9, 1960, your N.A.R.S.T. 
President, Vaden Miles, spent an hour with 
Dr. H. Kenneth Barker, Associate Execu- 
tive Secretary of A.A.C.T.E. assigned to 
direct the A.O.T.E. central Washington, 
D. C. office. They discussed N.A.R.S.T. 


—A.O.T.E. possible business relations with 
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N.A.R.S.T. as an associated member or- 
ganization. N.A.R.S.T. can affiliate with 
A.O.T.E. by paying one dollar annually per 
N.A.R.S.T. member to A.O.T.E. This 
money would help maintain an A.O.T.E. 
central office in Washington, D. C. In ad- 
dition, the A.A.C.T.E. treasury would be 
obliged to subsidize this office to meet all 
of its fiscal obligations. Such an office can 
give to each associated organization with 
A.O.T.E., a central spokesman and office 
service center to assist with the routine 
business and many administrative tasks 
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allied to the work of that organization’s 
executive board. Such an office can also 
serve as a clearing house for all study, re- 
search, and work projects being undertaken 
by the member organization. It could also 
coordinate and synthesize the research being 
done by member organizations in connection 
with teacher education. 

The executive committee of N.A.R.S.T. 
decided to defer joining A.O.T.E. until such 
time that feasible fiscal arrangements for 
membership could be made with the A.O. 
T.E. Council. 


PRESENTATION OF CITATIONS FEBRUARY 13, 1960 


NATHAN S. 


WaASHTON 


Queens College, Flushing, New York 


Mr. President, Ladies and Gentlemen: 


pe you for the honor and privilege 
in asking me to present the citations to 
the very distinguished members of the Na- 
tional Association for Research in Science 
Teaching. Our illustrious and most dili- 
gent editor, Dr. Clarence M. Pruitt, pub- 
blished a series of the biographies of our 
recipients of the Science Education Recog- 
nition Award and I shall merely make a 
very brief statement as a token in honoring 
our dear friends: 


Gerald Spellman Craig truly _ lives, 
teaches, and writes elementary science. He 
has changed the teaching in the elementary 
grades from nature study to elementary 
science and is considered the father of func- 
tional science teaching in the elementary 
schools. It is indeed a privilege to present 
the citation for the First Science Education 
Recognition Award to Professor Gerald 
Spellman Craig. 


William Lewis Eikenberry, a founder, 
organizer, and first president of the Na- 
tional Association for Research in Science 
Teaching is considered a father to the lead- 
ers in science education. For 52 years he 
taught science in the public schools and 
colleges with the thought of always im- 


What an 


honor to present in the memory of Professor 


proving the teaching of science. 


William Lewis Eikenberry the citation for 
the Second Science Education Recognition 
Award. 

Samuel Ralph Powers, a master of 
master teachers and one who has a creative 
mind in science education, is responsible 
for guiding many young leaders in science 
education to their doctorates. He has been 
listed in all of the WHO’s WHO and 
leader’s books because Professor Powers is 
known throughout the world as a distin- 
guished science educator. It is an honor 
and a privilege to present the citation for 
the Third Science Education Recognition 
Award to Professor Samuel Ralph Powers. 

Waldo W. E. 


working science educator, writer, and ad- 


Blanchet is a very hard 


ministrator who is considered by all of 
us a most distinguished scholar and edu- 
cator. For many years I had the pleas- 
ure of working with Dean Blanchet in our 
committee and recognize the outstanding 
contributions he made to science education 
and to our organization. It is a thrill to be 
given the opportunity of presenting the 
citation for the Fourth Science Education 


Recognition Award to Professor Waldo 


W. E. Blanchet. 
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Charles John Pieper, a distinguished 
writer, teacher, and consultant is known for 
his outstanding contributions to problem 
solving, science principles, and overt be- 
havior. I had the pleasure of taking my 
first science methods course with Professor 
Pieper and can testify that he has the most 
unusual analytical and clear thinking mind. 
I always considered myself most fortunate 
doctorate under his 


to have taken my 


guidance. With deep humility and greatest 
joy do I offer the citation to the Fifth Sci- 
ence Education Recognition Award to my 
Professor Charles John Pieper. 


Benjamin Charles Gruenberg, pioneer of 
integrated and social biology, is known 
from his writing, teaching, editing, and 
consulting. He contributed a great deal 
to changing botany, zoology, and physi- 
ology to a well integrated and significant 
biology course. It is a real privilege to give 
this citation for the Sixth Science Educa- 
tion Recognition Award to Dr. Benjamin 
Charles Gruenberg. 

Herbert Clark Hubler lives his book title, 
“Working With Children in Science.” 
his outstanding contributions to the teach- 


For 


ing of elementary science and teacher edu- 
cation, Professor Herbert Clark Hubler is 
given the citation for the Seventh Science 


Education Recognition Award. 

Francis Day Curtis, an outstanding 
leader and pioneer in the research of sci- 
ence education, is considered the first sci- 


ence educator to 


1. Teach a physics course for girls. 

2. Organize the first general science course in 
Oregon. 

3. Publish the first 
general science. 

4. Work on scientific attitudes. 


laboratory manual for 


There are no current innovations in science 
education that could not be traced to the 
thinking of Professor Curtis. It is with 
the highest esteem and pleasure that the 
citation for the Eighth Science Education 
Recognition Award is made for Professor 
Francis Day Curtis. 


ScIENCE EDUCATION 
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( The following presentation was made by 
Dr. William C. Van Deventer, Chairman of 
Biology at Western Michigan University, 
Kalamazoo, Michigan. ) 


Dr. Nathan S. Washton of Queens Col- 
lege, long time friend and colleague, presi- 
dent of the National Association for Re- 
search in Science Teaching in 1958, a 
sincere science teacher and researcher who 
has helped many a science educator—I am 
happy to have this opportunity to present 
the citation to Dr. Washton for receiving 
the Ninth Science Education Recognition 
Award. 


Frank Covert Jean, one of the most in- 
spirational classroom teachers and scientist 
is widely known for his excellent writings. 
Professor Jean always recognizes the worth 
and values of his colleagues and associates 
and is a most modest individual. For his 
splendid contributions to the teaching of 
science, it is a pleasure to offer the citation 
for the Tenth Science Education Recogni- 


tion Award to Professor Frank Covert 
Jean. 
William Gould Vinal also known as 


“Cap’n Bill” is the designer of the Bill of 


Rights for outdoor education. Professor 
Vinal contributed towards quality outdoor 
leadership, democracy, nature study, and 
conservation. It is an honor to present the 
citation for the Eleventh Science Education 
Recognition Award to Professor William 
Gould Vinal. 
Dr. Florence Grace Billig, the first 


\sso- 


ciation for Research in Science Teaching, 


woman to be elected to the National 


the first woman vice-president and _presi- 
National 


search in Science Teaching and one of the 


dent of the Association for Re- 


most creative, inspiring teachers and au- 


thors is presented the citation for the 
Twelfth Science Education Recognition 
Award. 


Dr. George Clayton Wood, one of my 
former teachers at James Monroe High 
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School in New York City, prolific writer, 
lecturer, and pioneer in the teaching of 
General Science or Mister “Our Environ- 


ment” as in his classical textbooks, is given 
the citation for the Thirteenth Science Ed- 
ucation Recognition Award. 


Dr. Thomas Petigru Fraser, scholar, 
science leader, inspirational teacher, and 
consultant has done much to strengthen the 
science education program in America and 
it is with much pleasure that the citation 
for the Education 


Fourteenth Science 


Recognition Award is presented to him. 


Dr. Myrtle E. Johnson, an outstanding 
zoologist and teacher who popularized 
science when zoologists may not have con- 
sidered it popular is given this citation for 
the Fifteenth Science Education Recogni- 
tion Award. 


Dr. H. Emmett Brown has served his 
country, his students, his colleagues and the 
National Association for Research in Sci- 
ence Teaching as a top notch science edu- 


OFFICIAL 





MINUTES 231 


cator here and abroad and it is a privilege 
to present this citation for the Sixteenth 
Science Education Recognition Award. 


Dr. Anna May Gemmill, an enthusiastic, 


experimental and progressive science 
teacher is presented with this citation for 
the Seventeenth Science Education Recog- 


nition Award with much pride. 


Dr. John Henry Jensen is given the cita- 
tion for the Eighteenth Science Education 
Recognition Award for his love of science 
teaching, his personal interest in each stu- 
dent and for his contributions to improve 
the teaching of science in his home state of 
South Dakota. 


And finally, our outgoing President 
Vaden W. Miles, like the presidents before 
him is awarded a citation for Distinguished 
Service to Science Education for his loy- 
alty, unselfish effort, excellent contributions 
to bibliographies and research in science 
education. It is a pleasure to present this 
citation to you, Vaden. 


OFFICIAL MINUTES OF THE THIRTY-THIRD ANNUAL 
MEETING OF THE NATIONAL ASSOCIATION FOR 
RESEARCH IN SCIENCE TEACHING 


Hote, SHERMAN, CHICAGO, ILLINOIS 


February 12, 1960 


WENTY-SEVENTH President of the Na- 
TF scant Association for Research in Sci- 
ence Teaching, Vaden W. Miles, presided 
at the annual business meeting. He made 
a brief report on the activities of the Asso- 


Dr. Mallin- 


son made his annual report on the activities 


ciation for the year 1959-60. 


of the Cooperative Committee of the Ameri- 
can Association for the Advancement of 
A report by Dr. Loren T. Cald- 
well (see this issue of Science Education) 


Science. 


on Relationships with the American Asso- 
ciation of Colleges for Teacher Education 
followed. Dr. Paul E. Blackwood reported 
on Relationships with the U. S. Office of 


Education. (Report in this issue of 


Science Education.) Relationship with 
the National Council for Elementary Sci- 
ence International was discussed by Dr. 
John G. Navarra. 


of Science Education. ) 


(Report in this issue 
Neither Drs. Metz- 
ner nor Raskin were present but their 
report on Education Trends is found in 
this issue of Science Education. Dr. Joseph 
D. Novak made a report on the 1959 N.C. 
T.E. P.S. Conference (See report in this 
issue of Science Education.) Dr. Ells- 
worth S. 
N.A.R.S.T. Research Coordinator (See re- 
port in this issue of Science Education.) 


Obourn made his report as 
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Dr. Mervin E. Chairman of the 


Committee on Revision of the Constitution, 


Oakes, 


made the report for this committee. He 
made a motion that the report of the Con- 
Motion 
Discussion 
Most 
of the motions made for amending the re- 
The 


Constitution as revised was approved by a 


stitution Committee be accepted. 
was seconded and approved. 
from the floor followed this report. 


ported Constitution were voted down. 


vote of the forty-four members present. 
(See new Constitution as published in this 
issue of Science Education.) 

A motion was made by Barnes to com- 
mend the committee who worked so dili- 
gently on the revision of the Constitution. 
Motion 
Clarence M. Pruitt made a report on the 


seconded and carried. Treasurer 


finances of the Association. The Auditing 
Committee consisting of William Van De- 
venter and Waldo W. E. Blanchet reported 
the Treasurer's book to be in balance. It 
was moved, seconded and passed that the 
reading of the official minutes of the Thirty- 
Second annual meeting as published in the 
February 1960 issue of Science Education 
be dispensed with and be accepted as pub- 
Miles 


names of those persons elected to member- 


lished. President announced the 
ship in the National Association for Re- 
search in Science Teaching at the Thirty- 
Third Annual Meeting. 

The Nominating Committee consisting 
of Cyrus W. Barnes, George G. Mallinson, 
and Harley F. Glidden was made by Chair- 
The Committee 


man Harley F. Glidden. 


proposed the following list of names : 
President: Clarence H. Boeck, Minneap- 
olis, Minnesota 


Vice-President: Herbert A. Smith, 
Washington, D. C. 
Secretary-Treasurer: Herman Branson, 


Washington, D. C. 

Research Coordinator: Ellsworth  S. 
Obourn, Washington, D. C. 

Executive Committee: Paul E. Black- 
wood, Washington, D. C.; Edward K. 
Weaver, Atlanta, Georgia 


EDUCATION 
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Honorary President: Clarence M. Pruitt, 

Tampa, Florida 

It was moved, seconded, and passed that 
the report of the Committee be accepted. 
There being no nominations from the floor, 
it was moved, seconded and passed that the 
secretary be empowered to cast a unanimous 
ballot for those named by the Nominations 
Committee. 

Washton made a report for the Publica- 
tions Committee and announced their de- 
cision to submit all papers presented at the 
Thirty-Fourth Annual Meeting to Kenneth 
E. Anderson and his committee for their 
editing and approval before being submitted 
for publication in Science Education. De- 
cision approved. 

President Miles announced that the 1961 
meeting would probably be held in Chicago 
at the time of the meeting of the American 
Education Research Association, February 
22-24.* . 

Gruenberg made a motion that the Exec- 
utive Committee be instructed to take steps 
toward the 
Centers. 


establishment of Research 
Motion was seconded and carried. 
A motion was made, seconded, and passed 
that the Thirty-Third Annual 


Meeting be declared adjourned. 


Jusiness 


MINUTES OF THE EXECUTIVE 
COMMITTEE MEETINGS 
FEBRUARY 10, 1960 
Executive Committee members present: 
Vaden W. Miles, Boeck, 


Thomas P. Fraser, and Clarence M. Pruitt. 


Clarence H. 


This was an open meeting and some other 
N.A.R.S.T. members were present. 

Pella raised the question of policies of 
the National Association for Research in 
Science Teaching, especially in relation to 
the selection of new members. Obourn 
pointed out that N.A.R.S.T. needs to be 
critical, needs to be very selective, to hold 
the prestige it should have. Miles expressed 

* The Thirty-Fourth Annual Meeting date and 
place is now officially February 22-25, 1961 at 
the Picks-Congress Hotel in Chicago. 
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the opinion that elected members in the 
future should hold doctor’s degree and em- 
phasized the fact that this is a leadership 
organization. 

Consideration was next given to the elec- 
tion of new members from a sponsored list 
of thirty-five names. Twelve of this num- 
ber were finally voted into membership by 
those present. Two additional names were 


reconsidered later and voted into member- 


ship. 
Dates and deadlines for the 1960-61 
News Letters were discussed. The first 


one will be sent out by the newly elected 
president, the second by the newly elected 
member of the Executive Committee, and 
the third by the newly elected vice-presi- 
dent. 

President Miles made a report on rela- 
tionships and affiliation with ACTE and 
expressed the opinion that N.A.R.S.T. can- 
not afford to join A.O.T.E. on the basis of 
individual membership arrangement. 

Kenneth E. Anderson was approved as 
official delegate to the Council on Research 
in Education from January 1960 to the 
date of the annual N.A.R.S.T. meeting in 
1962. Payment of N.A.R.S.T. dues as a 
charter member of C.R.E. was approved. 
There was discussion of Research Coordi- 
The 


approved the following policy in relation 


nator policy. Executive Committee 


to the work of the Research Coordinator 


and N.A.R.S.T. 


1.The Constitution of N.A.R.S.T. as revised 
includes the Research Coordinator as a mem- 
ber of the Executive Committee. His name 
and address will appear on N.A.R.S.T. letter- 
head paper. 


tN 


The Research Coordinator is charged with 
all responsibility for the Reviews of Research, 
subject to review and planning with the Ex- 
ecutive Committee at the Annual Meeting. 
The word all means all including such action 
as is necessary, such as, for example: 

(a) Letters of appointment and communica- 
tion with the Cochairman, level chair- 
man, and members of the level commit- 
tees for Review of Research. 


OFFICIAL MINUTES 
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(b) Providing manuscript Reviews of Re 
search for publication in alternate years 
in an issue of Science Education 
Providing editors of N.A.R.S.T. News- 
letters with information about the Com- 
mittee for the Review of Research, e.g., 
committee structure, listing members, 
dates, terms, etc. at intervals. 


‘e) 


. The Research Coordinator shall work with 
the Office of Education in the collection of 
data on research 


ww 


investigations and consult 
with the Office of Education, on request, in 
planning and bringing to publication appro 
priate bulletins about research in science edu 
cation as may be published by the office. 


It was proposed that the 1960 A.A.A.S. 
—N.A.R.S.T. program not be a summary 
of research investigations and that such 
papers in the future be published in Science 
Education as are other official N.A.R.S.T. 
papers. 

The 


most desirable the policy of having the 


Executive Committee affirmed as 


council of Elementary Science Interna- 
tional participate in a joint meeting with 


N.A.R.S.T. at the 


meeting. 


time of the annual 

The Van Deventer Committee on Needed 
Research in Science Education was officially 
discharged. 

There Was considerable discussion on how 
to improve relations with other organiza- 
tions. How make other groups such as 
the National Science Foundation aware of 
the purposes, activities, and possible contri 
butions of N.A.R.S.T.? 


gestions were made. 


A number of sug- 


There was considerable discussion of 


N.A.R.S.T- 


Some N.A.R.S.T. members present seemed 


Science Education relations. 
to feel that there was an immediate urgency 
in defining the exact future relationship of 
Undoubtedly some N.A.R.S.T. 
like for N.A.R.S.T. to 


assume immediate Editorial control of Sci- 


the two. 
members would 


ence Education. 


FEBRUARY 11, 1960 


President Miles went over the proposed 


new Constitution with members of the 
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Executive Committee and others present. 
Oakes was commended for doing an excel- 
lent job as chairman of the Committee re- 
Miles read all of 
the suggestions sent in by N.A.R.S.T. 


vising the Constitution. 


members for changes in the proposed new 
constitution previously mailed to all mem- 
bers. These suggested changes were dis- 
cussed and in a number of instances inserted 
into the constitution. The Executive Com- 
mittee approved the revised constitution and 
decided to submit it for discussion and vote 
at the regular business session. 

The Executive Committee authorized 
Kenneth E. 
mimeographing N.A.R.S.T. 


Anderson to go ahead on 
papers for a 
three-year trial beginning in 1961. 

The 1961 N.A.R.S.T. meeting will prob- 
ably meet with the A.E.R.A. in Chicago. 
Boeck and Miles are to finalize the meeting 
place and dates of the 1961 meeting. 

There will be some time allotted on the 
1961 program for free discussion as re- 
quested by some N.A.R.S.T. members. 

Miles forwarded a suggestion by Haym 
Kruglak to the Editor of Science Educa- 
tion that articles published in Science Ed- 
ucation be dated as to time received in a 
manner similar to papers published in the 
American Journal of Physics. Some mem- 
bers of the Executive Committee seem to 
think the idea had some merit. Pruitt as 
Editor of Science Education firmly de- 
clined to inaugurate such a policy in Sci- 
ence Education, pointing out that such 
journals as the Journal of Chemical Educa- 
tion, Science, and Physics Today did not 
note the date received of articles published 
in those magazines. He also pointed out 
that he knew of no professional journal in 
education that did so. It was suggested 
that Dr. Kruglak might get his colleague, 
Dr. Mallinson, Editor of School Science 
and Mathematics to initiate such a practice 
in professional education journals. 

An Editorial Board to 
N.A.R.S.T. papers before publication in 
Pruitt 


screen all 


Science Education was discussed. 


ScIENCE EpUCATION 
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as Editor of Science Education did not spe- 
cifically object to such a Board. However, 
he pointed that such Boards in the past had 
not functioned and after a time had been 
abandoned. It was passed that an Editorial 
Board be appointed for editing all 
N.A.R.S.T. papers that are published in 
Science Education. 

3oeck was authorized to work with 
Kenneth Anderson in 
N.A.R.S.T. papers. 


Miles be appointed Chairman of a Commit- 


mimeographing 
Obourn moved that 


tee to resolve problems of publication re- 
lating to Science Education. Motion 
passed. 

It was decided to honor past secretaries 
and the President of N.A.R.S.T. at the 
1961 meeting. 

Mallinson’s work on publication of the 
Curtis Digests and the completion of addi- 
tional digests was discussed. The Execu- 
tive Committee recommended that Dr. Mal- 
linson be encouraged to proceed with such 
publications and that N.A.R.S.T. would 
be glad to give him whatever assistance he 
might ask for or thought feasible. 

The make-up of the Nominations Com- 
mittee was discussed. One suggestion was 
made that it consist of the immediate past 
president of N.A.R.S.T. and two other 
members. This suggestion was vetoed and 
Hubler’s suggestion that such a committee 
operate as it has in the past was accepted. 
It was suggested also that such a committee 
sit in with the Executive Committee. 

Glenn’s letter relating to the need of con- 
ferences to examine issues in science educa- 
tion was discussed. Obourn moved that 
action on the proposals be delayed. 

There was a review of N.A.R.S.T. com- 
mittees, present and future, in relation to 
their functions and needs, and the personnel 
of such committees. 

There was discussion as to the need for 
incorporating the National Association for 
Research in Science Teaching. Advan- 
tages seemed to far outweigh any disad- 


vantages. A number of N.A.R.S.T. indi- 
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viduals were to canvass their local area. 
Among others, these included: Minneapolis, 
Michigan, Washington, and New York. 

There was some discussion regarding the 
competence of officer material for future 
officers in N.A.R.S.T. Some felt there was 
a real dearth in such material and expressed 
the opinion that among present members 
less than a dozen measured up to the com- 
petencies needed. Other members were in 
sharp disagreement with this viewpoint. 

The moving of the Secretary-Treasurer 
offices to Washington, D. C., the advantages 
and disadvantages of such a move, and the 
possible effects and consequences upon Sci- 
ence Education were not discussed at any 
of the Executive Committee meetings nor 
at the Annual Business Meeting in Chicago, 
nor personally nor by correspondence with 
the Editor of Science Education. 


CLARENCE M. Pruitt 
Secretary 


WAYNE STATE UNIVERSITY 
CoLLEGE OF LIBERAL ARTS 
Detroit 2, MICHIGAN 

DEPARTMENT OF PHYSICS 

Suspyect: The office of secretary-treasurer, 
NARST 

From: Vaden W. 
NARST 

To: The Executive Committee of NARST 
Soeck, Fraser, Miles, Pruitt, Weaver 

NARST: 

Obourn, Dr. Herman R. Branson 


Date: February 5, 1960 


Miles, president of 


Research Coordinator of 


During the last several years it has be- 
come clearly evident that those organiza- 
tions which hope to enhance their influence 
on American Education can do so better 
by having an executive secretary in either 
Washington, D. C. or in New York City. 
It appears that the combined efforts of those 
in science and education tend to gravitate 
toward Washington, D. C. 

NARST will probably never be an or- 
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ganization of sufficient membership to sup- 
port an executive secretary in Washington. 
Since I have been president there have been 
many suggestions, albeit by individuals, 
that [ explore the possibility of moving all 
or part of our corporate activity to Wash 
ington. This I have done, directly and/or 
indirectly. 

At this point in time, I conclude that there 
is not in the foreseeable future any possi- 
bility of having an officer in Washington 
who would have available to him certain 
services through the AAAS, AACTE, 
AERA, etc. Eventually perhaps, but not 
now. Dr. Derthick, U. S. Commissioner 
of Education, would, I am certain, not ap- 
prove use of office personnel for NARST 
activities on office time. 

If NARST must move its office to Wash 
ington, and it is the opinion of all with 
whom I have talked within the year that 
it should, then there are only a limited few 
individuals who could be considered. | 
have explored the possibilities and talked 
with individuals who live in the Washing- 
ton area. 

I shall recommend to the executive com 
mittee at its meeting on February 10, 1960 
that it try to secure the election of Dr. 
Herman Branson, chairman of the depart 
ment of physics, at Howard University, 
Washington, D. C., as secretary-treasurer 
of NARST, and that the corporate office 
of NARST be moved to that University in 
Washington. 

I talked with Dr. 
recently, on the telephone later, and finally 
in New York last week at the meetings of 


Branson in Chicago 


the American Physical Society. He has 
agreed to accept the position of secretary 
treasurer, if elected. It is further agreed 
that he would accept annual reelection for 
a minimum of three years, after which time 
a review will be made. He indicated that 
he probably would be willing to accept the 
position indefinitely. 

Dr. Branson, age 45, is head, department 


of physics, Howard University, Washing- 
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ton, D. C. The B.S. was granted by Vir- 
ginia State College; the Ph.D. by the Uni- 
versity of Cincinnati, 1939. He has been 
a Rosenwald fellow at the University of 
Chicago, and a National Research Council 
Fellow at the California Institute of Tech- 
nology. His interests in science, in edu- 
cation, and in research in science education 
are legion. 

He is an efficient administrator with ade- 
quate secretarial help and office equipment. 
His research commands the respect of re- 
search physicists, and his programs com- 
mand the respect of scientists, educators, 
foundations, and the professional societies. 

All of you have seen him in action at 
NARST during the last several years. 
You, I am sure, will agree that he is an 
effective speaker and is equally outstanding 
in his person to person relationships. 

Dr. Branson will, in my opinion, be a 
spokesman for NARST of whom NARST 
can be proud as he works in our interests 
on the Washington scene. 


VWM:jmel 


N.A.R.S.T. LUNCHEON 
FEBRUARY 13, 1960 


Benjamin C. Gruenberg, George C. 
Wood, William C. Van Deventer, Clark 
Hubler, Muriel Beuschlein, Leroy Spore, 
Clyde M. Brown, Hubert M. Evans, Arnold 
M. Lahti, John Navarra, Clarence H. 
Boeck, Herman Branson, Vaden W. Miles, 
Ellsworth S. Obourn, Thomas P. Fraser, 
Nathan S. Washton, Robert H. Simmons, 
Waldo W. E. Blanchet, Louise Neal, Mar- 
garet J. McKibben, Vernon C. Lingren, 
Allen D. Weaver, Albert F. Eiss, J. Myron 
Atkin, J. Stanley Marshall, Paul E. Black- 
wood, Mervin E. Oakes, Betty Lockwood 
Wheeler, Florence G. Billig, Gerald S. 
Craig, and Clarence M. Pruitt. . 

Other members registered for the meet- 
ings: Cyrus W. Barnes, Kenneth E. Ander- 
son, Herbert A. Smith, Milton O. Pella, 
George G. Mallinson, Jacqueline Mallinson, 
Loren TF. Caldwell, Catherin Dale, Luther 
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Colyer, Nelson L. Lowry, Helen Challand, 


Jane Johnston, B. R. Siebring, Ralph L. 


3eck, Harley F. Glidden, Irwin H. Gawley, 
Fred T. Pregger, Sam Blanc, Kenneth Ol- 
son, John S. Read, Charles L. Koelsche, 
Luther A. Arnold, John M. Mason, Joseph 
D. Novak, William M. Pierce, Louis T. 
Cox, Hubert B. Crouch, H. W. Crall, 
Robert A. Bullington, George L. Terwilli- 
ger, H. Craig Sipe, Thomas Weiss. 


PAST OFFICERS OF N.A.R:.S.T. 
CLARENCE M. PRvITT 


1928—Boston—President, W. L. Eikenberry; 
Secretary-Treasurer, S. Ralph Powers; 
Executive Committee, Harry A. Carpen- 
ter, Francis D. Curtis, Elliot R. Downing. 

1929—Cleveland—President, W. L. Eikenberry; 
Secretary-Treasurer, S. Ralph Powers; 
Executive Committee, Harry A. Carpen- 
ter, Francis D. Curtis, Elliot R. Downing. 

1930—Atlantic City—President, W. L. Eikenberry ; 
Secretary-Treasurer, S. Ralph Powers; 
Executive Committee, Harry A. Carpenter, 
Francis D. Curtis, Elliot R. Downing. 

1931—Detroit—President, Elliot R. Downing; 
Vice-President, Francis D. Curtis; Sec- 
retary-Treasurer, S. Ralph Powers; Ex- 
ecutive Committee, Ralph K. Watkins, W. 
L. Eikenberry. 

1932—Washington—President, Elliot R. Down- 
ing; Vice-President, Francis D. Curtis; 
Secretary-Treasurer, S. Ralph Powers; 
Executive Committee, Ralph K. Watkins, 
W. L. Ejikenberry. 

1933—Minneapolis—President, Francis D. Curtis; 
Vice-President, Edward E. Wildman; Sec 
retary-Treasurer, S. Ralph Powers; Exec- 
utive Committee, Elliot R. Downing, John 
Hollinger. 

1934—Cleveland—President, Ralph K. Watkins; 
Vice-President, Archer W. Hurd; Secre- 
tary-Treasurer, S. Ralph Powers; Execu- 
tive Committee, Francis D. Curtis, Harry 
A. Carpenter. 

1935—Atlantic City—President, Archer W. Hurd; 
Vice-President, Edward E. Wildman; Sec- 
retary-Treasurer, S. Ralph Powers, Execu- 
tive Committee, Francis D. Curtis, Harry 
A. Carpenter. 

1936—St. Louis—President, Gerald S. Craig; 
Vice-President, Walter G. Whitman; Sec- 
retary-Treasurer, S. Ralph Powers; Exec- 
utive Committee, Archer W. Hurd, Ira C. 
Davis. 

1937—New Orleans—President, Walter G. Whit- 
man; Vice-President, Ira C. Davis; Secre- 
tary-Treasurer, S. Ralph Powers; Execu- 
tive Committee, Hanor A. Webb, Gerald S. 
Craig. 
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1938—Atlantic City—President Hanor A. Webb; 
Vice-President, S. Ralph Powers; Secre- 
tary-Treasurer, Ellsworth S. Obourn; Ex- 
ecutive Committee, Walter G. Whitman, 
Fred Anibal. 
1939—Cleveland—President, S. Ralph Powers; 
Vice-President, Fred Anibal; Secretary- 
Treasurer, Ellsworth S. Obourn; Executive 
Committee, Chas. J. Pieper, Hanor A. 
Webb. 

1940—St. Louis—President, Otis W. Caldwell; 
Vice-President, Fred Anibal; Secretary- 
Treasurer, Ellsworth S. Obourn; Execu- 
tive Committee, S. Ralph Powers, Chas. 

J. Pieper. 
1941—Atlantic City—President, Harry A. Car- 
_ penter; Vice-President, G. P. Cahoon; Sec- 
retary-Treasurer, Ellsworth S. Obourn; 
Executive Committee, Florence G. Billig, 

Otis W. Caldwell. 
1942—Atlantic City—President, G. P. Cahoon; 
Vice-President, Florence G. Billig; Secre- 
tary-Treasurer, Ellsworth S. Obourn; Ex- 
ecutive Committee, Harry A. Carpenter, 
Elwood D. Heiss. 

1943—Cleveland—President, Florence G. Billig; 
Vice-President, Charles J. Pieper; Secre- 
tary-Treasurer, Ellsworth S. Obourn; Ex- 
ecutive Committee, G. P. Cahoon, Elwood 

D. Heiss. 
1944—Columbus—President, Florence G. Billig; 
Vice-President, Charles J. Pieper; Secre- 
tary-Treasurer, Ellsworth S. Obourn; Ex- 
ecutive Committee, G. P. Cahoon, Elwood 

D. Heiss. 
1945—President, Florence G. Billig; Vice-Pres- 
ident, C. L. Thiele; Secretary-Treasurer, 
Ellsworth S. Obourn; Executive Commit- 

tee, G. P. Cahoon, Earl R. Glenn. 
1946—President, C. L. Thiele; Vice-President, 
Earl R. Glenn; Secretary-Treasurer, Ells- 
worth S. Obourn; Executive Committee, 
Florence G. Billig, Ellis Haworth. 

1947—Atlantic City—President, Earl R. Glenn; 
Vice-President, Ellsworth S. Obourn; Sec- 
retary-Treasurer, Clarence M. Pruitt; Ex- 
ecutive Committee, C. L. Thiele, John C. 

Mayfield. 
1948—Atlantic City—President, Ira C. Davis; 
Vice-President, Joe Young West; Secre- 
tary-Treasurer, Clarence M. Pruitt; Exec- 
utive Committee, Earl R. Glenn, N. Eldred 

Bingham. 
19499—New York City—President, Joe Young 
West; Vice-President, N. Eldred Bingham ; 
Secretary-Treasurer, Clarence M. Pruitt; 
Executive Committee, Ira C. Davis, Betty 

Lockwood. 
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1950—Atlantic City—President, N. Eldred Bing- 
ham; Vice-President, Betty Lockwood; 
Secretary-Treasurer, Clarence M. Pruitt; 
Executive Committee, Joe Young West, 
Harold E. Wise. 

1951—Atlantic City—President, Betty Lockwood ; 
Vice-President, Harold E. Wise (re- 
signed) ; Secretary-Treasurer, Clarence M. 
Pruitt; Executive Committee, N. Eldred 
3ingham, J. Darrell Barnard. 


1952—Chicago—President, Betty Lockwood 
Wheeler; Vice-President, J. Darrell Bar- 
nard; Secretary-Treasurer, Clarence M. 


Pruitt; Executive Committee, N. 
Bingham, George G. Mallinson. 
1953—Atlantic City—President, J. Darrell Bar- 
nard; Vice-President, George G. Mallin- 
son; Secretary-Treasurer, Clarence M. 
Pruitt; Executive Committee, Betty Lock- 
wood Wheeler, Kenneth E. Anderson. 


Eldred 


1954—Chicago—President, George G. Mallinson; 
Vice-President, Kenneth E. Anderson; Sec- 
retary-Treasurer, Clarence M. Pruitt; 
Executive Committee, William C. Van 
Deventer, J. Darrell Barnard. 

1955—New York (Teachers College )—President, 
Kenneth E. Anderson; Vice-President, 
William C. Van Deventer; Secretary- 
Treasurer, Clarence M. Pruitt; Executive 
Committee, George G. Mallinson, Waldo 
W. E. Blanchet. 

1956—Chicago—President, William C. Van Dev- 
enter; Vice-President, Waldo W. E. 
Blanchet; Secretary-Treasurer, Clarence 
M. Pruitt; Executive Committee, Kenneth 
E. Anderson and Nathan S. Washton. 

1957—Atlantic City—Waldo W. E. Blanchet; 
Vice-President, Nathan S. Washton; Sec- 
retary-Treasurer, Clarence M. Pruitt; Ex- 
ecutive Committee, William C. Van Dev- 
enter, Thomas P. Fraser. 

1958—Chicago—President, Nathan S. Washton; 
Vice-President, Thomas P. 
tary-Treasurer, Clarence M. Pruitt; Exec- 
utive Committee, Waldo W. E. Blanchet, 
Vaden W. Miles. 

1959—Atlantic City—President, Thomas PP. 
Fraser; Vice-President, Vanden W. Miles; 
Secretary-Treasurer, Clarence M. Pruitt: 
Executive Committee, Nathan S. Washton, 
Clarence H. Boeck. 

1960—Chicago—President, Vaden W Miles ; 
Vice-President, Clarence H. Boeck; Secre- 
tary-Treasurer, Clarence M. Pruitt; Exec- 
utive Committee, Thomas P. Fraser, Ed- 
ward K. Weaver. 


Fraser; Secre 
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PAST MEETING PLACES OF 
N.A.R.S.T. 
CLARENCE M. PRUITT 
Atlantic City—1930, 1935, 1938, 1941, 
1942, 1947, 1948, 1950, 1951, 1953, 
1957, 1959 
Boston—1928 
Chicago—1952, 1954, 1956, 1958, 1960 
Cleveland—1929, 1934, 1939, 1943 
Columbus—1944 
Detroit—1931 
Minneapolis—1933 
New Orleans—1937 
New York—1949, 1955 
St. Louis—1936, 1944 
No general meetings were held in 1945 
and 1946, 


DECEASED MEMBERS OF N.A.R.S.T. 
CLARENCE M. PRUITT 

Fred G. Anibal, 1948 

Richard R. Armacost, 1959 

Herbert Brownell, 1936 

Otis W. Caldwell, 1947 

Harry A. Carpenter, 1942 

Kenneth B. M. Crooks, 1959 
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W. C. Croxton, 1954 

Vernon S. Culp, 1952 

Cecil De La Barre, 1952 
Elliott R. Downing, 1944 
William L. Eikenberry, 1957 
L. Paul Elliott, 1954 

Charles W. Finley, 1952 
Ward G. Fletcher, 1952 

J. O. Frank,—— 

jennie Hall, 1949 

George W. Haupt, 1955 
George W. Hunter, 1947 
Archer W. Hurd, 1953 
Palmer O. Johnson, 1960 
James Arthur Keech, 1960 
Homer Le Sourd, —— 
Joseph R. Lunt, —— 

Warren W. McSpadden, 1959 
Ellis C. Persing, 1956 

W. R. Roecker, —— 

Ronald J. Slay, 1948 

Alden H. Struble, 1954 

Fred T. Ullrich, 
Orra E. Underhill, 1943 
Eugene A. Waters, 1957 
Joe Young West, 1955 
Walter G. Whitman, 1952 
Edward E. Wildman, 1956 
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CLARENCE M. Pruitt 


game after two urgent long distance tele- 

phone calls in the early fall of 1945 
while we were at Urbana, Illinois, did we 
reluctantly agree to serve as Secretary- 
Treasurer of the National Association for 
Research in Science Teaching. We re- 
quested the N.A.R.S.T. committee chairman 
to seek further in their quest for a new 
Secretary-Treasurer and pointed out that 
there were many persons in the organi- 
zation better qualified for the position than 
we were—individuals who were more ag- 
gressive and who would eagerly accept such 
a position. There the matter rested after 


the first call. A second cali a short time 


later prevailed upon me to accept the posi- 
Dr. C. Louis 
Thiele was then serving as President of the 


tion as Secretary-Treasurer. 


National Association for Research in Sci- 
ence Teaching. As we recall, Arthur O. 
Baker and Harry A. Cunningham were 
two members of the committee whose duty 
it was to select a new Secretary-Treasurer. 
World War II had seriously interferred 
with meetings and activities of the Associa- 
tion. There was small attendance at such 
meetings as were held and two annual meet- 
ings were cancelled as a direct result of 
World War II (1945 and 1946). 


At this time we were about to try out 
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our wings for the first time as Editor of 
Science Education in the February, 1946 
issue. For some years the magazine had 
been on rather shaky grounds as some per- 
sons can readily confirm. It had been 


pointed out that the position as Secretary- 


Treasurer would be of value in the new work 


At least 
as Editor of Science Education, I can affirm 


as Editor of Science Education. 


that such a tie-in has been of definite benefit 
to Science Education. That such a tie-in 
was of any benefit to N.A.R.S.T., a num- 
ber of members of N.A.R.S.T. now seem to 
very definitely doubt. At least as a minor- 
ity member of one we would like to believe 
that such a tie-in was not completely one- 
sided. 

We would like to take this opportunity to 
express our sincere appreciation for the fine 
cooperation we have had from practically 
all N.A.R.S.T. members during the past 
sixteen years. Many of you have become 
real friends during this period and we have 
come to personally know you and appreci- 
ate your many fine qualities and the numer- 
ous problems facing you, too. When some 
of you were in arrears in N.A.R.S.T., we 
have personally appealed to you to retain 
your N.A.R.S.T. membership and carried 
your name on the Science Education mailing 
list. Through unintentional negligence, and 
sometimes for financial reasons, you did 
not always keep your dues up to date. 
Somehow it always gave me greater pleasure 
to reclaim one of you “lost sheep” than to 
add a new member. Numerous ones among 
you did respond favorably to this patient 
prodding. We do want you to know we 
have especially appreciated this. As far as 
we are concerned, this policy paid off. We 
are sorry to see its abandonment. 

During the sixteen years N.A.R.S.T. has 
been very fortunate to have had a group of 
most competent presidents—real leaders in 
the science education field. Maybe this is 
the reason the organization could get along 
with a very average, self-effacing Secretary- 
Treasurer during this period! Since some 
see a dearth of leadership qualities in pos- 
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sible future leaders, the urgent need of a 
highly competent new Secretary-Treasurer 
became an important “must.” 

We would not, and honestly we cannot, 
pick out the most competent N.A.R.S.T. 
\ll have 
been highly capable presidents: C. Louis 


president under whom we served. 


Thiele, Earl R. Glenn, Ira C. 
Young West, N. Eldred Bingham, Betty 
Lockwood Wheeler, J. Darrell Barnard, 
George G. Mallinson, Kenneth E. Ander- 
son, William C. Van Deventer, Waldo W. 
E. Blanchet, Nathan S. Washton, Thomas 
P, Fraser, and Vaden W. Miles. The most 
modest president under whom we served 


Davis, Joe 


was Joe Young West, probably the most 
modest president in N.A.R.S.T. history. 
Yet we want to go on record as saying 
Joe Young West was a most capable 


N.A.R.S.T. 


science education leader as we knew him 


president, as well as a fine 


over a period of some twenty years. We 
believe Hanor A. Webb among many others 
would agree with our appraisal. Dr. Betty 
Lockwood Wheeler served two years as 
president in a time of crisis and her fine 
leadership and undaunting loyalty may not 
be known to many N.A.R.S.T. 


We would note in passing that Dr. Florence 


members. 


Grace Billig served for three years as one 
of the best presidents the organization ever 
had. Since Drs. Billig and Wheeler were 
both outstanding N.A.R.S.T. 


we would have to say that women, on the 


presidents, 


average, have made the most capable presi- 
dents of N.A.R.S.T. Maybe the reason no 
more women have been selected to serve as 
N.A.R.S.T. 


presidents have so outshown men! 


presidents is because women 


There have been many high lights at the 
Association Meetings—too numerous to 
list here. However among these may be 
the decision to admit negroes to member- 
ship after a sharp but one-sided debate. 
The Silver Anniversary meeting at our 


first Chicago meeting will be long remem- 


bered by most members present. The ova- 
tion given Mr. NARST, Professor S. Ralph 
Powers, at the 1959 Atlantic City meeting 
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the highest tribute paid an 


NARST member at one of its meetings. 


was ever 
The genial atmosphere created by the pres- 
ence of Dr. Hanor A. Webb can never be 
forgotten. The high level discussions of 
the earlier years lead by such persons as 
Gerald S. Craig, Francis D. Curtis, Otis 
W. Caldwell, S. Ralph Powers, Hanor A. 
Webb, Elliott R. Laurence 
Palmer, Ralph K. Watkins, Earl R. Glenn, 
Benjamin C. Gruenberg, Charles J. Pieper, 
sillig, Walter G. Whitman, 
Morris Meister, Archer W. Hurd, Elwood 
D. Heiss, Victor H. Noll, F. Atherton 
Martin L. Robertson, Orra E. 
Underhill, N. Eldred Bingham, H. Emmett 
3rown, Lois M. Shoemaker, Nathan A. 
Neal, George W. Haupt, Wm. L. Eiken- 
berry, Cyrus W. Barnes, Katherine E. Hill, 
Harry A. Cunningham, Ira C. Davis, Joe 
Young West, George C. Wood, Ellsworth 
S. Obourn and others always assured meet- 


Downing, E. 


Florence G. 


Riedel, 


ings of distinction. Leaders at meetings 
in later years may be said to have in gen- 
eral retained these high level discussion 
sessions. 

The joint meetings with CESI have 
usually been a high light of each annual 
meeting. 

Of course personally we shall ever re- 
member with gratitude the luncheon Feb- 
ruary 22, 1958 honoring the writer for “30 
years of Meritorious Service” to NARST 
and the glowing tribute made at that time 
by Dr. Nathan S. Washton. 


disappointment as Secretary-Treasurer was 


Our greatest 


the failure to bring about the re-publication 
and completion of the Curtis Digests as an 
We still believe this 
might have been done. 


Association project. 
Two other disap- 
pointments (not 1960) need not be men- 
tioned. 

We have not always agreed with the 
viewpoints of some members of the Execu- 
tive Committee. Committees of five mem- 
bers are likely to have differences of opinion. 
Executive Committee meetings have never 
been really acrimonious. Personally we 
carefully avoided any attempt to force our 
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opinions and desires into courses of action 
decided upon by the Executive Committee. 
Viewpoints may well be only expressions of 
personal bias. And who is to say whose 
bias is best? Disagreements often stem from 
differences in philosophical assumptions. 
One point of disagreement has been in the 
selection of new members for N.A.R.S.T. 
membership. Personally we favor a more 
liberal admittance policy for membership. 
Seemingly we are in a minority in this 
opinion—at least with present and recent 
past Executive Committee members. This 
is emphasized by rejection of nearly two- 
(1960) 
sored candidates and a high rejection ratio 
in 1959. 
good majority, are of the opinion that 
N.A.R.S.T. should be highly selective and 


thirds of recently member-spon- 


Certainly a number, possibly a 


require a doctoral degree plus acceptable 
publication of science education research, 
before admittance may be gained to member- 
ship. As they put it “we are a leadership 
organization and should remain so.’ Under 
present standards of admittance, possibly 
half or more of the present N.A.R.S.T. 
membership could not now qualify for 
N.A.R.S.T. membership. Certainly we per- 
sonally could not have qualified for mem- 
bership when we were admitted to member- 
ship had the same standards been applied. 
Possibly we would not have been admitted 
even yet! As we see it, a more liberal ad- 
mittance policy, resulting in more members, 
would ease to a great extent the financial 
strain under which the organization oper- 
ates. We doubt, too, that a more liberal 
admittance policy would lower the prestige 
of N.A.R.S.T. It might actually increase 
its prestige! We cannot see that C.E.S.L, 
N.S.T.A., N.A.B.T., A.A.AS. 


lost prestige by their admittance policies. 


and have 
We believe they have gained in prestige 
and financial security by such a policy. 

A second area of disagreement is in the 
area of potential leadership for officer ma- 
terial in the organization. Some members 
seem to feel that only a small number—a 


dozen more or less—have presidential pos- 
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sibilities. We dissent from this viewpoint. 
We believe that the organization has dozens 
of members well qualified and well equipped 
to serve effectively as president. We ven- 
ture to say that there are very few, if any, 
members but who believe that they could 
serve most capably as its president. Prob- 
ably most of them are right! Often a man’s 
real potential to serve most capably in an 
office are made evident only when they are 
shouldered with the responsibilities of the 
office. To many Lincoln did not look any 
too promising a little less than a hundred 
years ago and in recent times a certain store 
clerk performed most capably in the high 
President of the United States! 
N.A.R.S.T. 


might “coax” the experienced past presi- 


office of 

If worst comes to worst 
dents of C.E.S.I. to bring their experience 
and “know-how” to the office of N.A.R.S.T. 
president. C.E.S.I. has had some very ex- 
cellent presidents in recent years. Many evi- 
dently feel that the Secretary-Treasurer has 
not been aggressive enough. Maybe we 
have served as a sort of balance wheel as 
Secretary-Treasurer! Possibly we should 
have been more aggressive and we believe 
we are when we really believe that it is nec- 
essary and desirable to be aggressive as 
Gerald setty 
Wheeler and some others can testify. We 


S. Craig and Lockwood 
have always preferred the more quiet ap- 
proach. We do not assume all responsibilty 
for implied shortcomings in N.A.R.S.T. in 
the last decade or less. When you check the 
list there have been some rather aggressive 
leaders serving as president, aided by some 
almost equally aggressive lay leaders. Ac- 
tually the Secretary-Treasurer does not 
have nearly the power invested in the Pres- 
ident. Some members ieel very strongly 
that the organization has been seriously 
handicapped in recent years by not having 
a Secretary-Treasurer in Washington. 
Many science projects, educational activ- 
ities, pure science research, and so on, in 
recent years, have their origins in federal 
Vast 


sums of money voted by Congress are at 


agencies centered in Washington. 
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the disposal of numerous agencies mostly 
centered in the nation’s capitol. Conse- 
their 
representatives have flocked to Washington 
to obtain their share of projects and money. 


quently many organizations and/or, 


Educational groups and individuals have 
not been slow to realize that “thar’s a heap 
of gold in them thar Washington Estuaries 
to be had for the panning!” So the urgency 
of N.A.R.S.T. having a Secretary-Treas- 
urer at the very heart of government ac- 
tivity and money became the firm belief of 
N.A.R.S.T. 


was, if possible, to obtain its share. 


some N.A.R.S.T. members if 
One 
can say that with four members of the Ex- 
ecutive Committee of N.A.R.S.T. 
Washington and with three other aggres- 


now in 


sive committee members to cheer them on, 
the panning for gold in the Washington 
Estuaries should valuable 


uncover some 


gold nuggets! Surely there is not a 
N.A.R.S.T. member (the writer included ) 
who does not wish them luck, for we can 
surely affirm that N.A.R.S.T. can use all 
of the financial assistance coming its way. 
Should 


from the moving of the Secretary-Treas- 


such a fortunate outcome result 
urer’s office to Washington it might well be 
said to have been a wise move. On the 
other hand, some of us feel that this utter 
dependence on Washington for financial as- 
sistance and in other ways, is to be deplored 
We feel that where 
the money comes from is bound to color 


rather than condoned. 


and to determine, to a large extent, intan 
gibly if not directly, the nature of the re 
search as well as educational activities and 
implementation of the same. Too little con 
sideration is being given to creeping fed 
eralism and its implications for American 
education, its control, and freedoms. So 
N.A.R.S.T. has succumbed in a large meas- 
ure to this seemingly irresistible pressure. 

For the record, and as pointed out else- 
where, we were not consulted at all about 
either a change in the office of Secretary- 
Treasurer and in moving the office to Wash- 
Such 


never discussed in an Executive Committee 


ington. a change and move was 
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meeting attended by the writer and the 
coup d’etat had been accomplished before 
he was informed of it individually early on 
February 11. The Vaden Miles memoran- 
dum sent to his home did not arrive until 
after we had left Chicago. Miles is definitely 
correct in assuming that we would have 
opposed either such move. Again for the 
record, it should be recorded that Professor 
Cyrus W. Barnes as a member of the Nomi- 
nations Committee did object to the change 
in Secretary-Treasurer and refused to go 
along with the slate of officers handed him. 
Our opposition to the changes is based 
upon principles, not personalities. May 
we say here we do not question the 
stated abilities of the new Secretary-Treas- 
urer and we hope that the proposed and 
desired new goals of N.A.R.S.T. will be 
realized. We do believe that Science Edu- 
cation has lost considerably by the severed 
tie-in. We want to say, too, that our con- 
tinuance as Secretary-Treasurer was not 
because of any personal ambitions. Surely 
sixteen years of serving as Secretary- 
Treasurer negates that assumption. We 
never used the office at any time to publicly 
flaunt ourselves, to promote our own per- 
sonal professional advancement in the col- 
lege with which we were connected, nor to 
satisfy any personal ego. For the record 
again, it was twice suggested that we 
assume the Presidency of N.A.R.S.T. On 
both occasions we declined because we be- 
lieved we could best serve both N.A.R.S.T. 
and Science Education as Secretary-Treas- 
urer for the reasons implied above. 
Feeling as we do, why did we decide not 
to contest the decision at the Business 
Meeting. A number of reasons made us 
decide against such action. This decision 
was ours alone as we never discussed such 
a possible contest with anyone. Just how 
does one revocate a coup d'etat anyway: 
The time was too short to effectively or- 
ganize to make a contest. More impor- 
tant, such a contest would have served only 
to divide the Association whereas our goal 
has always been to unite the Association 
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and avoid disharmony and cleavages. We 
would have been accused for sure then of 
personal ambitions. None too happy as 
we were, a probable defeat would have 
served only to intensify this feeling. Con- 
ceivably we might have won ; more probably 
we would have lost! It had been definitely 
indicated that the proposed changes had 
Why futilely try to 
We could have 
counted upon the loyal support of Gerald 
S. Craig, Cyrus W. Barnes, Florence B. 
Billig, Betty Lockwood Wheeler and a 
number of others. Of the 44 members 


almost solid support. 
resist an irresistible force. 


present, we would have needed 23 votes. 
Reflectively, our decision to not contest 
seems wise. 

Now for a _ few words regarding 
N.A.R.S.T.-Science 


It has been the good forture of Science 


Education relations. 
Education to have served as the official 
publication of N.A.R.S.T. since the found- 
ing of N.A.R.S.T. 
two have been always most amicable. At 


Relations between the 


one time, and for many years, N.A.R.S.T. 
was a stockholder in Science Education, 
Incorporated. 

Professor Charles J. Pieper served for 
many years as a highly capable editor of 
Science Education. For standards of ex- 
cellence and self-effacement as Editor, he 
has had no superior. His standards are 
those we are continually trying to emulate. 
Science Education has never, and is not 
now serving as a medium to promote any 
specific philosophy of education or of sci- 
ence education, nor to promote the policies 
of any educational institution, organization, 
group, or individual. We hope it never 
shall. We look upon Science Education 
primarily as a service magazine. We have 
been proud to be the official publication of 
three important organizations of science 
teachers : National Association for Research 
in Science Teaching, Council for Elemen- 
tary Science International, and the Asso- 
ciation for the Education of Teachers in 
Science. 

(Continued on page 244) 
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Sets Fast Pace Everywhere! 


ALREADY IN MAJOR SCHOOL 
SYSTEMS IN ALL 50 STATES 


Seldom in the history of publishing 
has any educational work like Our 
WONDERFUL WORLD been accepted so 
rapidly by the school systems of this 
country. This is due to the fact that 
teachers and librarians have found in 
Our WONDERFUL WORLD an exciting 
new tool to capture young people’s 
imagination and encourage them to 
use their full potentiality for learning. 
Our WONDERFUL WORLD weaves thou- 
sands of superb articles on subjects of 
proved interest to young people into 
broad themes which explore the great 
realms of knowledge. In organization 
and content the 18 volumes of Our 
WoNnDERFUL WORLD fit in beautifully 
with the philosophy and psychology 
of modern education. 


DID YOU KNOW? 


... Over 120,000 librarians, teachers 
and children were asked what they 
would like to have in a collection of 
stories, biographies and poems for 
young people. With the help of their 
answers, Marjorie Barrows and her 
brilliant staff were preassured of the 
appeal and long-lived usefulness of 
the offerings in the Children’s Hour. 
Educators everywhere have acclaimed 
the Children’s Hour as being “the 
most delightful among all literary of- 
ferings for young people.” 


or write: 


For Further Information 


on any of these Spencer Press offerings, 
see your Spencer Press Representative 





Dr. Herbert S. Zim, 
Editor-in-Chief of 
Our Wonderful Worid 


Oneof America’s fore- 
most educators and 
editors ...author of 
over 70 informational 
books for young 
people. Over 10,000,- 
000 copies of Dr. 
Zim’s books are in 
use in schools, 
libraries and homes. 


Columbia Records Names Spencer 
for School and Library Distribution 


Spencer Press now offers 
schools and libraries what is 
undoubtedly the finest selection 
of recordings ever assembled 
for the enrichment of any cir- 
riculum. As national School 
and Library distributor for 
Columbia records, Spencer 
now becomes a single source 
for a wide selection of audio 
material—available for im- 
mediate shipment. Completely 
cataloged by curriculum areas 
—such as language, arts, social 
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ay 


a) 


studies, sciences, music appreciation—Spencer’s Co- 
lumbia collection offers everything from Beethoven 
to Bernstein, Shakespeare to Mark Twain. 

You will want your copy of Spencer’s complete 
catalog of Columbia school and library record of- 
ferings. Ask your Spencer Press representative or 
write to the address below. Also, ask about Spencer's 
“Special School and Library Discount Plan” and see 
what it can mean in building your record library. 


“‘Of the People —for the People’’— that's The American Peoples Encyclopedia 


The American Peoples Encyclopedia is aptly titled: these 20 volumes portray 
American interests and the American background of history and ideals against 
a broad backdrop of world civilization and the varied cultures of other lands. 
By virtue of its special organization, American Peoples, while an adult en- 
cyclopedia, is exceptionally useful to young people. Ten years ago it was the 
first encyclopedia to be printed on offset and to present Transvision illustra- 
tions—features only now being offered in other encyclopedias. Its terseness, 
extensive cross references—the continuous broad up-dating program of its 
editorial board—all contribute to its utility with formal school work from 
the 7th grade through college, as well as for the informational needs and 
interests of adult readers. 
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SCHOOL & LIBRARY DIVISION 


SPENCER PRESS, INC. 
179 North Michigan Avenue, Chicago 1, Illinois 





Patronize our advertisers. 


Tell them that you saw their advertisement in Science EpvucaTIon 
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(Continued from page 242) 

For the most part readers of Science 
Education N.A.R.S.T. 
have not been unduly critical of either the 


and members of 
content or the quality of the materials ap- 
Again we realize 
that many individuals feel that they could 


pearing in the magazine. 


do a better job as Editor than we have. 
We do not deny that probably many of 
them are right! Some object to the con- 
tent of the articles themselves, the editing 
of the same, to the policy of Science Edu- 
cation Recognition Awards, and others just 
object in general. 
The following poem may be quite appro- 
priate : 
Tue Eprror’s PAssport 
“The Editor stood ‘fore the Heavenly Gate, 
His features pinched and cold. 
He bowed before the Man of Fate, 
Seeking admission to the fold. 
‘What have you done?’ St. Peter asked, 
‘To gain admission here?’ 
‘I was the Journal’s editor, Sir, 
For many a weary year.’ 
The Pearly Gates swung open wide 
As Peter pressed the bell. 
‘Come in and choose your harp,’ he cried; 
“You've had your share of Hell!” 
Journal of the Irish Medical Association 


TO ALL WHO WRITE. .! 
OR EDIT . . . OR PRINT 
The typographical error is a slippery 
thing and sly. 
You can hunt till you are dizzy, but it 
somehow will get by. 
Till the forms are off the presses, it is 
strange how still it sleeps; 
It shirks down in a corner, and it never 
stirs or peeps. 
That typographical error, too small for 
human eyes, 
Till the ink is on the paper, when it 
grows to mountain size. 
The boss just stares with horror, then he 
grabs his hair and groans; 
The copy reader drops his head upon his 
hands and moans. 
The remainder of the issue may be clean 
as clean can be, 
But that typographical error is the only 
thing you see. —Anon 


EDUCATION 
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Some members of N.A.R.S.T. would 
like to see N.A.R.S.T. take over complete 
and immediate control of Science Educa- 
tion. Eventually these members will par- 
tially attain their desires. 

In life, man has no control of his entrance 
and with rare exceptions, little or no con- 
trol of his exit! 

It has always been our intention that 
when we lay aside the work as Editor, that 
the ownership of Science Education shall 
be assumed jointly by the National Asso- 
ciation for Research in Science Teaching 
and the Council for Elementary Science 
International, and that Science Education 
shall be controlled by a mutually coopera- 
tive board from the two organizations. If 
the the 


Teachers in Science has Science Education 


Association for Education of 
as its official publication at that time, the 
control might be through a triple—coopera- 
A.E.T.S. at present 
does not seem to be certain of its present 


tive Editorial Board. 


publication plans and may select The Sci- 
ence Teacher as its official publication or 
more probably initiate a new professional 
magazine of its own. If it desires, Science 
Education will be very glad to publish its 
official programs and papers as it has done 
in the past. It may be pointed out that 
there is considerable overlapping in mem- 
the 


Steps will be taken to “future legalize’’ the 


bership among three organizations. 
ownership of Science Education by the 
above named groups. 

In closing we would appreciate any re- 
For the 


otherwise. We will be glad to make avail- 


actions to Record—critical or 
able the pages of Science Education for any 
printable comments. Remember what we 


have said is only one side of the record! 
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— MODERN METHODS DEMAND VISUAL AIDS — 


Ww h Authoritative Modern 
erc PHYSIOLOGY CHARTS 
In Diagrammatic Colors 
—- Charts 1-2) by Dr. A. J. Carlson 
gt 


American Red Cross and National 
Safety Council Facilities 


30 CHARTS 
Gh 600 Wbestrations 


VISUAL EDUCATION 


Lithographed on Heavy, White, 
Durable Chart Paper, with Non- 
Glare Washable, Protective 
Coating. 


COLOR IS USED 


THROUGHOUT 


Large Size 29 x 42 inches, yet 
convenient to handle. 


Always available for student or 
teacher reference. 


Original method of presenta- 
tion with INTEREST as primary 


motive. 





Self-teaching — brief explana- 








——— - tions on each chart explain 
I drawings without need of refer- 
No. 7050. ence to texts. 


The Welch Physiology, Health, Hygiene, Safety and First Aid Charts consolidate 
material of all modern elementary texts. Unique organization makes learning easy. 
Eighty experiments are outlined in the 128 page manual supplied with the set of 
charts. The manual contains much new factual material not previously available. 
Physiology can now be a laboratory study instead of only a text book course. 


No. 7050. 30 Physiology, Health, Hygiene, Safety and First Aid 
Charts in charthead with tripod mounting Set, $37.50 

No. 7050A. Charts same as above with wall bracket mounting 
$37.50 

No. 7050B. Charts in charthead with round steel base on rollers, 
Set, $47.50 


Write for Our Catalog of Charts and Models 


W. M. Welch Scientific Company 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
Established 1880 


1515 Sedgwick St. Dept. V Chicago 10, Ill. U.S.A. 
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TEFLON is a registered 
trade-mark of E. I. du Pont & Co., Inc. 


The stopcock plugs* are TEFLON eee 


*Stopcocks with TEFLon® Plugs manufactured 
under Fiscner & Porter Patent No. 2,876,985 


in this new line of KIMAX® Laboratory Glassware 
eliminating freezing, binding, grease contamination 


KIMAX Laboratory Glassware now 
offers the convenience of TEFLON stop- 
cock plugs: No Binding—accomplished 
by exaggerated 1:5 taper of TEFLON 
Plugs in polished glass barrels. No 
Freezing— because of extraordinary 
ienioa inertness of TEFLON. No Leak- 
ing pervect fit of TeFLon Plug with the 

hed glass barrel. No Contamination 
—self-lubricating . . Me grease needed 
with TEFLON stopcoc plugs. Easy Con- 
trol—simple to adjust, control is easily 
maintained. 


KIMAX Stopcocks with TEFLON 





Plugs are “interworkable” with other 
borosilicate glass of the same coefficient 
of expansion. 

This new line of KIMAX apparatus 
with TeFrLon Stopcock Plugs may be 
assorted with other Kimble laboratory 
glassware making possible larger quan- 
tity discounts. Your dealer will show 
you how you may realize more savings 
by specifying Kimble for all your labo- 
ratory glassware needs. 

For further information, write Kimble 
Glass Company, a subsidiary of Owens- 
Illinois, Toledo 1, Ohio. 


KIMAX is available through dealers in the United States, Canada and principal foreign cities. 


KIMBLE LABORATORY GLASSWARE 


AN @ PRODUCT 


Owens-ILLInois 


GENERAL OFFICES + TOLEDO 1, OHIO 





Patronize our advertisers. 
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